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To the right Hon poke 


THOMAS, 


Farle of Arundel and Surey , G 
Earle Marſhall of 
England, &c.. 


- mg makes me ad: 
venture to preſent your Lordſhip 
with' this Tratate of Arithme- 
tique; becauſe that: Art, compared 
with othey Mathematicall Sciences, 
&# as the Primum Mobile, mre- 


ſpefkofctbe, orhler ths Orbes : 


For 


The Epifile Dedicarory. 
For 4s the Poets uſed in times paſt 


to ſay of Vemis, Sing Cerere & | 


Bacchofriget Venus, | ſo may 7 
alſocopfidently averre of them with- 
out Arithmerique they are poore, 
wid without Motion. Preſuming 
therefore that your Lordſhip, loving 
the Art, cannot diſaffett the v9 i 


| 


wor his intentigut fo-doe good in that = 


kind, Fam whey, ry this Trea- 
tiſe under you Lordſhips protefti- 
0n, humbly. intreating grations ac- 
 captation, and earneſtly defiring for 


| Your Honouss, ;in-all 


ſervice affectiqnately 
"1 devoted © 


»! Edm.VVingate, 
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The Preface to the ſecond Edition - 
of. this firſt Book : 4 + 


alſo ro the other Books already _. © 
publiſhed by the Anthowr. 


Bour ty yeares lince, afer Thad in 
As Ce a before chat rime exerci- 


ſed oy le lg tht Rudy of 9a Move, 
> wayes of merkng bY What 


ome 

friends ; | framed tw IN: Ari dition of 

in 
of hee brag ne / 

Foy gror xn joe pared by Lgotinn | oy 


ſake ) omir divers uprupob of nat What 
tbuties, vin he p pore or TI What as 
rock were 2a lube 16 ten, 

-— ed Howick, new the firſt impreſſion gf 

Books being ſpent t_I have beeh of late 
inporine a la re this ſecond Bdi> 
tioft, ad Being given to omg reaw 
onof the Mor are; y. well 
+ mn: DE char reach c45 
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The Preface. 


but nor long after foreſceing that my other necel” 

ſary imployments would much retard the perieQ- 

ing thereof ( as I did intend it) I imparted my 

thoughts concerning the ſame ro M*, Fobn Kerſey, 

whom I did know to be an Induſtrious Man, well 

ie jenced in teaching that Art, and was Inſtang 

zaken for with hirn to take the pains of inſerting ſuch Chap- 

ſupply now- ters, Rules and Examples incochis firſt Book, as 

I then mentioned unto him, and alſo to adde 

what ele be ſhould conceive neceſſary to make it 

o make opus abſolutum, a perfe& work; All which he hath 

Fea work Performed by divers inſertions in ſeyerall places of 

What is The work, beſides the addition of certain Chapters 

now added. (intirely his own) relating to ſeyerall particulars, 

" as dothmore fully appear inthe Table prefixes: 

So that for underſtanding naturall or vulgar A- 

rithmetique, there is ( as I conceive) no need of 

repairing to any other Author for ſupply. thereof. 

My defire likewiſe was, that it might be fitted for 

For the be- the beſt advantage of ſuch as teach that Art, as 

nefit of the well in reſpe& of method and order, as alſo of 

teachers of compendiouſnefſe, truth, and exa& corre&ion, 

this At- beth of the Text and Numbers : Thisalſo bee 

bath faichfully endeavoured to perform with as few 

And the miſtakes or errours ' as may probably bee expeRed 

R_ ob- - by wy - = ns : Sothat ( kh can 

ently hope the Reader having diligent:y 

beafictee peruſed chis firſt Book, may ery or. com- 

in vulgar pleat knowledge in Naturall or Vulgar arith- 

Aricthme- metigue, which I haye thought conyeplent to beg 

Uque- Printed apart from the other, ro the cad that 

Why this ' ſuch as will conteng themſelyes with this of Ns - 

firſt pace = ities gel be c__ with che 

print ing of the other, ynlefie they lo pleaſe 3 ne- 

glene- verthelele, if they (having hercin paſſed rhe —_ 
rugge 
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The Preface, 


rugged and uneven pathes of Natural Arithme- 
tique ) are afrerwards defitous ro underſtand the 
grounds and order of Arithmetique Anificiall, 
they ſhall be by the other Beok conduQed there- 
into as into a plain and fpacieus oapat.nn 5 
where the{ wayes are ſmooch and cafieto patfe; 
for what they ſhall Ende here performed by Mit cludedinthe 
tiplication and Diviſion, they thall be there taught ſecond parc. 
to expedite by addition, and Subtraffion 3 and 

the extraRtion of rootes a more cafie. way yet, 

vix, 

T hat of the Square roote, by Bipartition or Div:- 

ſion by 23 andthe ocher of the Cube Roote. by 
Tripartition or. Diviſion by 3. Howbeit the laſt 

Booke cannot be. well underſtood wichour a per- 

fe& knowledge of the firlt, divers _=_ of = "IM 
' openiny the eo the diſcovery of that : Ne- aychors ; 
verthelefſe, pie before the ſecond Booke can bee nontien the 
conveniently publiſhed ) any ſhall defire ſome *he 2 Book 
generall light of working by Logarithmes, hee may ,1;, i = 
(in the mean time ) bee in ſome competent mea+ tormd y his 
ure acquainted therewith by my other Bookes other Bookg 
heretofore publiſhed , Inticuled, 1, The Con- | ===] 
ſtruftion and muſe of the Logarithmicall Tables, *"©"v. 
2 The uſe of Logarithmes in Geometrie, Aſtronomie, 
Geographie, and Navigation: And 3, The uſe 

the Rule of Proportion; before the ſecond of whi 

is alſoprefixed a Table of an Hundred thouſand 
Logarithmes ingeniouſly contrated by Maſter Roe, 

and exaRly corrected ar the Prefie by Mafter B ut- 

ler decexſed : Howbeit in theſe laſt mentioned 

Treatiſes, he muſt not expe& to inde the Uni. 

verſall uſe of Logerithees throug hour all the parts 

of Arithmetique, which the ſecond Booke ( now 

intended ) will afford him ; For what chis Booke 

A 4 preſents 


The arty 


m—_— ds —_— Lo 
* the N, s elves , the 
—— = > pd Co ow 
Jrmary enrrwae c 
taken together contain in them an intire body of 


both Natwall and Untificidll, which 
© RT al Tlogke for. petting nonking foo the 
| c or the 
fruit of my labours, xmas, From e acception, and 


G char) the publique good. 


Edmond Wingate. 


The 
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The Books, mentioned in the 
Preface, are ſold by Philemon 
Stephens at the gilded-Lion, 
in Pauls Church-yard. viz. 


I. He Conſtruion and uſe of the 
- Logarithmeticall Tables, where- 
by Multiplication is rmed by Addi- 
tiow, Diviſion by Subtrattion, and the re- 
ſolution of Triangles right lined and 
Sphericall by Adaztion and Swubtraftion. 
Firſt publiſhed in French, now the third 
time printed + in Engliſh in 129, 
. - 3, Two ogy of Logarichmes - the 
firt- containing Logarithmes all 
numbers from 1. to Li. ame contracted 
into a portable volume, by N. Ree. The 
24, the Logarirhmes of the right Sines and 
T angents of all the and Minutes of 
the quadrant, each Degree divided into 
100. minutes,and the Loparitkme, of the 
Radins or Semidiameter being 10, co000 
©OOOO, | 
To Which is atinexed their admirable 
ule for xelolying Problemes, 


I a ba a. Med . ln. a 


Geometry, 
Aſtronomy, 
Geography, & 
Navigation. 


- 3. Theuſe of the Rule of Proportion in 
Arithmetique and Geometrie, wherein is 
inſerted the Conſtrition and uſe of the 
fame Rule in queſtions thar 


Aſtronomy, Gaging of veſſels, 
con- JDialling, Military orders, 
cen Geography, Intereſt and 

{_Navigation, YC Annu. 

4. The Conſtructionand uſe of the line 
of Proportion, whereby the bardeft queſti- 
ons of Arithmetique and "Geometry in 
broken and whole numbers are reſolyed 
by Addition aad Subrrattnn, printed in 
the yeare, 162 8. \ 


*% 
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Alf at the ſame place is to 


Arithmetica Logarithmica , five Loga- 
rithmorum Chiliades centwm, pro Nu- 


meris naturali ſerie creſcentibus ah u- 
' if ate ad 100000, - 
Autore 


IS s Tr 


Trivonometria Britannica , ſive De Do- 
\ Jr T riangulorum libri das. 
'Autore Hey. Briggio, 


A Treatiſe of Globes Caleftiall and 
Terreſtriall, written in Latine by Maſter 
Robert Haec. lWiuftrated with Notes, by 
To, Iſa. Pontanus, Engliſhed by Tohs 
Chilmead of Chiiſt-Church in 0 xford80. 

Rabaologia,or the art of Numbring by 
Rods, whereby the Operations of MMai- 
tiplication and Diviſion, Extraftion of 
Roots, &c. are performed by Adtition 
and Swhtrattion , with many Examples 
for practice of the ſame, by Seth Par- 
triage. 


Other Books tending to 
the . «M athematicall 


Sciences are there like- 


wiſe to be ſold. 


x 17 


mw 


A Table of the' Contents of this Booke; 
wherein ſuch Chapters which are total- 
ly added in this Edition, may be diſco- 
yered by this mark, 93 the reſt of 
the inſertions are mentioned next after 
the Title of their reſpeRive Chapter. 


L —C 


Chap, Pag. 

I. F Number, (where the 28, 
30.33:36.37.and have I 

are newly framed in this Edition) 
2. Of Addition —— » 21 
3. Qf Swbtrattion 25 
4. Of Adultiplication , 29 
e the 13, rule is ad 


in this Edition) 

5 f Diviſion, (where,the Laumbers 
657,8,9, 10, 11,4nd 12. 
rules are newly framed, 36 
and the 16, 17. andthe 
latter part of the 22. 

rules added in this edi- 
ton) ———— J 
6. Of Reduttion —— >? 


| in whole 


Chap, 


The Contents. 
Chap. 

7. Of Reduftion 

8. Of Addition 

9. Of Subtratiion-  >in vulgar 
Io. Of Multiplication\ Frattions 
It. Of Diviſion 4 
12, Of Reduttion (where;) 


rules are added in this 
Edition) 
13. Of Addition 
14. Of Subtrattion 
15. Of Multiplication — 
16, Of Diviſion 


(tons. 


J 


root, ( where ; the 20, 21,22, 
23, 4nd 24. rules are added in 
this edition) ——— | 
18. The extraction of the Cube 


17. T he extraction of the ſquare | 


the 2, 3,4, 5, amd 19.| $2 
in Dect- 


mall fra-' 103 


106 


108 


109 


It5 


root,(where ; the 22,,24,25,26,ſ 


and 27.rules ; alſo the 28, 29, 
and 30. rules concerning the 
extraction of the' Biquadrate 
root are added in this edition) 
19. The relation of numbers in 
quantity ——— 
20. The relation of numbers in 
quality: whereof Arithmerical 
and Geometricall proportion — 


132 


153 


159 
21. The 


ddd ddd 9 
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The Cofrtents. 
Chap. P as | 
21, The rule of Three Direct, | 


( where the 2, 3,4, 5,and6, 
— the Ilinſtration 
of the [aid rule in whole num- 
ers, vulgar Fractions, mixt 
uumbers and decimal; are ad- 
ded in this edition) 
22. The Inverſe Rule = 


16$ 


(where ; a direction for diſ- 
cerning of the Rule Direct 
from the Rule Inyerſe,and the 
exemplification of theRule In» 
yerſe 51 Fractions, is added in | 
this edition) —— | 
23. The double Golden Rule bb 
Directperformed by rwo fingleY 19, 
FH oe —— 
24+ The double Golden Rule) 
Inverſe, performed by " 


78 


ſingle mules, ( where ; viz. in 

page 196 4 generall directi- 

on for the reſolution of que- > 192 
ſtions of the double Rule | 


Three, or Rule compound of 
five numbers ts added in this 
edition) 


2.5. The Golden Ralc ny 199 
26, The 


pound of five numbers —— 


The Contents, 
Chap. Pag. 
26. The Rule of Fellowſhip— > 205 
27. The Rule of Alligation— > 212 
28. The Rule of Falſe —— 7 234 


E* 


The Contents of the 
Appendax. 


1. Of Rules of Practice 
2. Of exchange of Coines, 
Waights and Mealures:where;'. 256 
of the conſtruction of Tables 
for that purpoſe — 
3. Of Intereſt of Money: where; 
Viz.i pag-279 the erroneouf- 
mejſe of that rule called K- 
; a, of Payments found in | 
ivers Treatifes of Arithrae- 273 > 
rique, 242, i» Record, Iohn- 2 
ſon, Maſterſon, and ethers, is 
detected ; -alſo the naturall 
way of Conftruction of Ta- | 
bles for the valuation of An- | 


_ p b_— —_——— 


” 243 


goo 


nuities is plainly ſhewn J 


The Contents. 


Chap, Pag 


D 


4. A Geometricall Demonſtra- 
tion of the Rule of Alligation 
alternate, ayd the wſe of the > 319 
ſaid Rule in the Canyeſeres 
of Medicines 
5. A Geomerricall Demonſ res 
tion of the Rule of Falſe 337 


6. Pleaſant and ſubrile queſti- C 
349 


ons, exerciſing all the parts of 
Naturalt Ari Que ——= 
Te Pleaſant and choyce queſti- , 
_ exerciſing Specious 0 . 
lical n. xp dl 
#4 Rule of Algebra —— 


Theſe few Errata, are heceſlary to be amended. 


Pag.Line, Faulres | Corrected 


20 [13 | 245.482 | 24 *8£th. 
22-/4;I5] tenths tens 

41 |22 leſſe ter 

54 | 19 i Sh 

67 | 23 |denomimat,or, denominator, 
293 |10 | © 525" | 425 

3681 6] 101% 101 ;Þ 
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. The firt\Book- + 


bbs tf 


Can "2" 
Of Number, ; F 


Rithmerique 1s the Art of 
Jaccompting by Number. As 
X magnitude ot greatnefſe is 
; the ſubje& of Geometrie, ſo 
multicude or number is that 
of Arithmetique. 

Il. N umber 1s that by which every thing Number. 
« numbred. | fry an 

II, The Nores or Charafters, by which ». yrey. 4 
Number 1 ordinarily expreſſed, are theſe ; 
I one, 2 two, 3 three, 4 foure, 5 five,6 ſixe, 
7 Jeven 8 eight, 9 nine, © nothing. 

IV. Theſe Notes are either ſignificant 
figures, or a cypher, 

EB V. The 


A es ene _ 


Arithmitlque Book I. 


VV The ſigmficant figures are the firſt 
wine, viz. 1, 2, 7,4, 5, 6,7,8, 9. The firſt 
whereof is more particularly termed'an U- 
#its of Unitie, and. the reſt are pa to be 


£6 of Viiries : $6 2 isbortipoſad 
of two unities, 3 of three unities, &c. 

VL Thi Chphoniis the Iht;hich though 
of it ſelf it ſignifieth nothing, yet being an- 
nexed hefore, or after any of the beſt, ine 
creaſeth, or. fot btheir valve : As ſhall 
farther appear hercafter. _ _-______.. 

VII. The walue of theſe Notes is ex- 
preſſed by Deghees ind Periods, 

VIII. The Free are three, 

IX, The firſt us the firſt place of a num- 
berntwards the right hand, which alwaies 
ſignifierh itſelf once, as 2 two, 3 three, &ec. 
And this is caltedthe place of J'#its. | *. 
c,' XN The ſecond degree ts the ſecond place 
rothards the ſame hand, nnd then the fir (t 
note towards the right hand \ignifieth 't 
.- felForce, as before, and the other fignifieth 
' ze ſelf ten times : So theſe figures 20;fgni- 
- fe twerity, atid thidſe 30, thirty, likewiſe 
thele 23; twenty three, &c, And this ſecond 
place 118 caller the phace of Tens. | 

XI. The third-is the third place of # | 
number, towards that hand. and then the | 
firſt note towards the ſame hand fignifieth | 

it 


.Chap.ir, - L Nataral, 
ir [elf drat; [the next ven tymes it ſelf, and 
"rhe laſt 'unbandred times it feif; So theſe 
-figutes 1 00,lgrific one hundcod;the(® 200, 
.rwo hundred; thele. 300; three! hingred, 
and uhele: 22g , one hundretl - owemy three, 
&c. | Ami this i cerned che phace of Hae 
-dreds. i 3hek 274 6: /4 ,o CIKb, 


- | KIL \SiRenial inwbimat ainkebiriconf. A Period. 


ſting of moe mites eres chreeaath'eaoh thrte 
wores thereaf» (degimeiwng at bbe right hand) 
pe =, 9m. paints ir commaes's Far 
hoſe ſerierall, parts of the auniber. Jo dk- 
Pingu are called Membbr | by wi 
riods 
So the\mumbet 234 37205 10464; be- 
ing.diſtinguifhed by Perzeds will will tagd 
23, 43 T 205, 7490-9908 \ob which an.the 
firſt Period: cowards thewrigtt hind Hethrſt 
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theoplaceot# were, rr theplacq. of 
Tens,the third the place abida 
in the fecond- Per:od the vikb « towards n 
the fame kand is the place, of \7hovfunats, 
thenext tes of rhouſandr/and tho hit /ndu- 
tdreds of vhauſand} i: Thewm theithird Pd- 
iod the'firſt is the place of. Afiilbans, the 
next teu+ off millions, auidahe1aft hundreds 
of millions: 'Fourthly, inccherfoumhiPenidd 
the fatſt are phow "of willow, ahonext 


Fen 


I  ! Arithmetique iBook ], 
| . '>ren thouſands of millions,. ated the laft hun- 
- dred thouſands of Millions : Lally, in the 
fikt Period, the firſt are Millions of Mylli- 
'Þ ons, the next rewr of Atillions.of Millions, 
[| | .&c. So-thatif, you would pronounce the 


- number aboye mentioned, you ſhall read 
with the firſt figure to- 


it why rs 3 
5-5m-þ 1 Tweritie three Mil- 
lions _ Millions. 2 Fourec hundred thirric 


i 

| ſeyenthouland. +4 Two hundred and five 
| millions. 4 Seven hundred. and fourtic 
| "thouſand. 5 Three hundred and foure. .. 
XIIL Every number ts either ſimple or 


| mixt. 
--1 NIV. 4 fmple number un: that whoſe 
| parts are of -one and the ſane kind, that is, 
ether whole ar broken. 
& _ XV... 4 iabo/ennmber 1s rhat pubich con- 
fff s, that is, intire Vnities. As 
er br is compaled of foure, and twenty 
Jon ers; or ibtive unites, |, 
A Fradtion.!.' XVI. Arokgv uxmber ( atherwiſe cah 
ds 4 Frattins x5: byel) part of 4» Integer; 
As' if you: would - expreſſe. in figures the 
-Jevgrh of & qieacc of cloth, thas contains 
#hree foxrths,'ox (which is all; one ) three 
- quanters of a. 3am: you are to write it rhe; 
3 thativzan intixe:yard' being ſuppoſed to be 
divided 3 mo _ equall parts, the length 


ot 


ws LS 4. 


Chapct *' Natural; 
of the peteepropounded- is three of . thoſe\ 


foure parts.:-1i like manner (a foot being 
divided into; t_Inches ) you muſt write 
fixe inches cha  : that is, fixe twelver ohe 
a foots, of if the foot be divided into att hun-. 
dred parts, to expreſle five and twentie of 
thoſe parts ſet them down rhws : 555 that isy: 
five and twentie handreds of a foot. | i 
XVII. A broken number cofifiſts of rw: 
parts, the Numerator , and the Dinom.- 
nator. $4 IO 
XVIIL ' The Numerator is the nuvbey 
placed above the Line : as inthe laſt exam-: 
ples, 3, 6, 25+ \-- © | 
XIX. The Denominator is the number 
placed under the line: as thele, 4,x 2, 100. 
XX. A broken number # either proper. 
or improper. — 
XXL. A proper broken number 1 that, 
whoſe Numerator is . then'the Denomi- 
»ator:Such as are the fractions before men- 
tioned.Z £ and -22, | 
XXII. 4 proper broken number either 
ſingle or compound. | 
- XXIIL, A fuple broken number us that: 
which conſiſts of oxe Numerator, and one 
—_— > Such as are: 4 4 and the 
like. k T1 4 


3 hath 


XXIV, When a fingle broken number\6 Deciuan. 
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Arltbmetique Book T, 
bath for bis Denontinazor rmantet touſt- 


ſting of an' wnitie' in the firſhplact taward 


the left hand, and nothing. bus Cyphers-to-" 
wards the right, it 1s more pareirulavhy\cat-' 
led a Dromoall | Of chis kintieare thele that 
follow,!75 that. is, five tenth, - £; five 
drede, 3% five and twenty handreds, 5:38 
hfty theaſands; 5335- five'and twenty rem! 
thoxnſands, 8c. ey 1! f 

- KXV, Adecimall may br expreft with- 
out the denominator by prefixing 4 point be- 
fariebraxiacrater : So ;} may be wrinen 
thee, 5\\abd 3h:rhna, ,25, 

XXVI. 1n decimalls, when the numer as: 
ror confs/Fr not of ſo many places as the de- 
nominutorbuth cyphers, fil np the void pla- 
crr of #he- warmer ator with eyphers : S052 
2 and 5:52 are written thus, 05, .050, 
0027, '\ . \ AN 

-\KXVIKE, In decimalls phnr expreſt, the 
dexominacor' tt diſcover tib1+ by the places 
of the numerator : for if the numerator cor 
fifty of rwo' places, the -defierninator is an 
unity with two cyphers : #vfthree, the de- 
nominator hath three cyphrys ®nncxed, &c, 
Sothedenviifitmtorof .2 54500, and the 
d&oinratot. of 50, is1000,  -* 

- XXVIII. A componnd broken numbey, 


prong Alert faihd x FvaBting of n Frattien) 
(+47 is 


Chapt Natural. 
i« that which hath mare yumoratort and 
denominators then one which kind of broke 
aumbers are oſcoverghte by this ward | of ] 
which 1s (wter poſed between their parts: As 
7 of \.is a Fraction of a Fraftion or com- 
pound broken number, and exprefleth two 
_ % three fourths of ep er, Viz. a 
erling being ſuppoſed the Integer, 
Ed firſ divided __ 4 parts, - af 
thoſe fqure parts are equall to 15,8. A- 
gain if the ſaid * or 15, s. be diyided intp 
three. patts, two of thoſe three parts arg,c- 
quall to 10, s, So the ſaid compound bro- 
Ken number * of % of a pqund ffierizngdoth 
expreſſe 10 5.Inlike mannes the compound 
broken number * of * of * of a. pound fer: 
ling, thatis one fourth. of zhree fourths of 
foure fifths of a pou nd. fter{ing, dothcx- 
preſle 2.5. as will be manifeſt by the 3.50. 
and 8, Reles of the 9**. Chapter. | 
XXIX.- The things expreſſed by byro- 
ken. pumbers are principally the parts 'or 
frattions of maney, waight, meaſyrt, ting, 
and things accompted by the dozen. Of rhe 
three firl} of thele, there are . in invite kindes 
and yarieties accordingto the; divgrhry of * 
the ſeyerall Common-wealths, in which they 
are uſed, all. which here to produce were 
both cndlefſe and newilleſle : whargtore we 
| | ; B 4 intend 
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intend here to treat onely of ſuch money, 


waights and meaſures, 2s are uſed in this 
Kingdome, being indeed onely neceflary to 


be known for our preſent pn porpoſe 
XXX. The leaſt part or frattion of mo- 


" ney wſed in England i a farthing, from 
whence is produced this 7h following. 


"To Farthing. ( VL Farthing. 
akes 


4. Farthings. \ I. Penny. 

« Pence. I. Shillin 
20. Shnlings. I. Pound ſte erling. 
- Iichis Table youm may obſerye-a pound 
fter ivg, being an Integer, is divi- 


ded into 20 parts or ſoillings, {o thar one 
ſhilling is a broken number of a pound 
Ferling and thus written ;* 1, that is,one 
-ewentieth of a pound ſterling ; allo 7 ſhil- 
oy are 7; 1. Likewiſe a billing being di- 
ed into 12 parts or pexce, one penny is 
= $ that is,one twelfth of a filling ; or ** 
of er that is, one twelfth of one twentieth 
feerling : Lally; a penny being 
Fob rp into 4 parts or farthings, one far- 
eines + d. that is,one fourth.of 2 pex»y,or 
* of -s. that i is,one fourth of one twelfth of ' 
a ſhilling, or * of + of ;+ L that is, one 
fourth of one eelfile of one twentieth of a 
_ ; Pound 


Chap, 1. * Nawral, 

pound ſterling. Now albeit the true and- 
naturall way of :cxprefſing broken num+ 
bets, is by their: murherators and-denomi- 
nators,as before yer the brokennumbers or 
known parts of money.avaight, meaſure, Cc. 
are ordinarily (for more conyenient opera« 
- tion) expreſſed like Zregers, as may y 
by the 12 -#/e of the 2 Chapter, and the 
5*® -#le of the third Chapter: Soif youwere 
troexpreſſe in figures thirteen ſhillings five 
pence half penny —_— ordinary way 
to ſer them down is brietly r4e, '13=05-0b, 
qu- or. thus, 14.8, O5.d. 3.f. or thus, 
ocl 13s 054.3fthar is,no pounds, thirtcen 
ſhillings five pence, three farthings, bur the 
ſaid thirreen ſhillings five pence three far- 
things; being diſtinctly conſidered as Fra- 
ons of a pound ſftexl;yg will be properly 


written thus, yiz. 


13 ſhillings arethirteen rwen- 
teths of a pound ſterling, andet-— 12 1. 


written thus, — | 


5 Pence ate 4 of 4. of a 
pound ſterling, that is- ( as will 
appear by the 1 5*Þ and 3% rules hs 
of the 7*> Chapter) one fourtief —** 
cighth of a pound ſterling, ind 
Written this, p—_— 


th 3 Farthings 


2" 


= ee ee oY, ones 
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3 Farthings are : ach * of 

of a paund erling, that is ( as 

fs Fo 7. Chapter') onef —1. 


three hundred and twenticth of 
Toe ſterling, and written 


Vide Stas, MXXI. The leaſt Frattion of waight 
de S_— wſed in England is a grain, that ts, the 
ay$— -= - 4 grain of a= well dried ard 


out of the middle of the eare, * | 


o 51 Ben, 3. where of 33 make a penny waight, and 29 
penn weight make anQunce T roy. 

3rF. 0 Runſuop evierye, toe albeir by by _ 

Vo. utes qQuotod mn ent, waigit o 

—_— 32 ſuch grains of whos wake but apeuny 

338. 7.5. waight, | yet the waight thereof being once 
diſcovered by 32 ſuch grains, the (aid pen- 
ny waight ( being the twentieth part of an 
Ounce 7 T re) 's uſually ſubdivided into 24 

 onely, called alſo Grains, as appears 
y the i in wing Table, 


r. Graine 


Chap. r, 
1 Grain 
24 Graines 
20Penny w. 
12 Ounces, 
Troy, | 
14 O#nc.12 
pen.T roy. 
14 Pounds | 
' | Averd. 
28 Pounds 


56 P ends 
12 Pounds | 


5 Hundred 
10Hundred | 
20 Hundred ) 


Natwal, 


f'2 Grain. 
(1 Pexnyy waight. 
| 1 Onnce T ro). 


| 1 Pound T roy, 
1 Pound  Averds- 


pois. 


1 Halfe quarter of 


Wwainhnr an 


makes 1 Ynarter' of an 


Hanadred. 


Hunavred, 


: Halfe of an hun- 
_ 


3G 


Thar 1, An 


Hundyed. 
1 Hogſhead waight, 
|? Halfe of a Tun. 


(T2 T7 wnne. 


XXX1. You may obſerve by the T able 


aforegoing, that there are two kindes of 


waight wſedin E no land, vit. T ro) and A- 
verdupors waight, 
XXXIII. The pound Toy Lonſiſteth of 2. Of Troy 


twelve ounces T roy, each ounce bting again 
divided into twenty penny waights, and 
he 3nto foure and twentie 


eagh penny -wai 
herea pound Troy be- 


efore 


rains : wher 


Ing counted the Integer, the.ounces, penny 


waights 


I, 


Arithmttique Book I, 


waights, and grains are taken as frafFions 
thereof ; ſo one ounce Troy is written thus, 
7. that is, one twelfth of z pound T roy : 
Alſo one penny waight is 4 ounce, that is 
one twentieth of an ounce Troy, or 5 of 
-21b, that is,one twentierh of one rwelfth of 
a pound 7 roy. Laſtly, one grain is 5;p. that 
is, -ohe foure and twentieth of a penny 
waight Troy, or;: of ;3 ounce, that is, one 
foure and twentieth of one twentieth of an 
ounce T ro. or ;* of ;* of ;* 1b, that is, one 
foure and; twentieth of one twentieth of 
one twelfth of a pound Troy. So g ounces, 
8 penny _ and 16 grains being ' pro+ 
pounded to be written properly as tracti- 
1ons of a pound 7 roy are expreſled rhus : 

9 Omnces are ;? _ a pound | 
Troy, thatis ( as will appeare, 
hy the 34, -»le of the 7 chap {b. 


ter.) —— 
$ Penny waight are ;f of 532. 


of a pound Troy, thatis (as will _ .,q, 
ayorrly the x5"Dand 3% rule *. 
the 7*® Chapter. ) 


16 Grdinsare®* of + of -: of 
a pound T roy,that is(as will ap- , 
pear by the'1 5 and 34 rules of © 3-10, 
the 7 Chapter.) am J 


Or 


Chap. 1. ' Natural. 


Integers or Whole numbers) 9.Ounces.$.p. 
16.gr. or thus, 0,9.8,16. that is Ho. pounds, 
9 ounces, g penny Waight and 16 grains. 


Now this Troy warght ſerycthonely ro Mayner 
weight bread, gold, flyer and EleRuaries, £# cat. 
here oblerye alſo by the way, that **54** 
Troy waight regulateth and preſcribeth a 4 alynes 
form how to keep the money of England idi4:Pag. 


at a certain Standard, for about rwo hun- 
dred yeares before the Conquel}, Osbright 
2 Saxon being then King of*Z »g/avd cau- 
ſed an ounce Troy of hlyer to be divided 
into rwentie peeces at the ſametime called 
peice ; and ſo an ownce of flyer av that time 


Or briefly ths, ( afer the manner of 


T3 


252, 


was worth-no more then twenty pence or 


one ſhilling eight-pence, which continued 
at the fame value untill Henry thefixth his 
time, who (in regard of the inhauncing of 
- moneys in forain parts) valued/ the ſame 
at thirty pence, ſo thar then there were ac- 
cordingly thirty peeces made. out of the 
ounce,and the old peeces went then for three 
halfe pence, uncill the time of Edwardthe 
fourth , who valued-the Oznce at fourty 
pence, and then theold went for two 
pence a peece. After this Henry the eighth, 
valued the Owxce of ſterling filyer at fowrty 
- five pence, which yalue continued untill 


Queen 


—_—————  — 
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Queen Elizaberhs tire, who valiied the 
fameold pence at three proce the peeee 2 (o 

that all Zbree pences, - coyned by the ſaid 
Queene, weighed but-a penny _ atd 

ſixe pencetwo penny waight; and ſon like 
manner the ſhilling and other pecces ageot- 


dingly ; which made the ounce Troy of fil. . 


verto be valued at fxrie pence or fiveſhll- 
lings, as itnow remains at this day without 
al:cration, £ 
XXXIV, A pound Averdupois #5 compe- 
ſed of 14 Owunoes, 12 'pen. trop. 'Andthis 
'waight forvath to weigh all kinde of Groſ(- 
ſery wate, as alſo Burner, 'Cheele, Fleſh, 
tbid. pag, Tallow, Wax,and every other thing,which 


49 bearech che name of Garbe/l, and whereof 


iſſueth a refuſe or waſte; 
Japoirers XXXV, Averdupors waight 45 -eirher 
waight, greatey or te 


Os tA 
XXXVI1. Fr reater 1s, when an Fiun- 
-dred. tonfiſtro of 112 pound Averdypie, 
# the Integer, = ſubdivided firſt wnto 
foure quarters, and rach quarter 1uto eight 


and rwentie powntls > again each pound in- 
to foure quarters, wo af 'you will bee amore 
exatt, into ſixteen ounces ani if you pleaſe, 
reach ownce into foune "quarters; "and there 
che quarters, pounds, oumces and-quarters of 
ounces are the parts or fractions of gy 
red ; 


| Chip. t. Natural. 


dred: fo half an hundred, ſeyenceen pounds, 
feyen ounces, and a quarter, being þ 

ded ro be written properly as frattions of 
an hundred, will be thus expreſſed : 


Halfe an handredis, ——-— ?—+: C 

17 Pounds are; of 5 'of an 
hundred, that js, (as will appear ___ *' 
by the 15 rae of the 7 Chap I 
LOT.) ern | 

Ounces are 2 of Sf: of J 

a hurtred, that is, (as will ap- . 
pear by the 15 and 3 ruleroff tC 
the 7 Chapter.) 

One garter of an Ounceis 
of Z of 3 of } of ar hundred, 
thatis, (as by the 1 rule of 4 
7 Chapter will be manifeſt.) - 


-\Orbriefly thus (after therwanner of 7-- 
tegers) 0. 2. 17:71 that is,,no hundreds, 
two . quarters: of ' an hundred; ſeyenteen 
pounds, feyen ounces and ont.quarter of 


an Ounce... , 


, art C 


T5 


XXXVIL The leſſe is, when'a pound i , of aver. 
the Integer, each eſs being Cl deoided taron hire 


imro ſixteen ounces, and each ounce 4gittn 
*to fixteen drivmmnies, and if you pleaſe, 
each dramme into foure quarters. :. and in 


e 


16 
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this the ounces, driams and quartets are the 


parts or frattjons of a pound Averdupes : 
{o 14 0unces 5 drammes and a quarteribe- 


ing propennded, to be written as ſradtfons 
_-— Hverduyecs, will bee chus Cx- 


orelf i 
14 Owncet ate 42 of {pourid 9 , ©* 
Averdwupeis thatis(as wil be ma- —-itbe 

nifeſt by the 3rxle of the chap.) 

5 Drams ate 5; + of = of a 
pound Averdyposs, thatis,' (as( ._; oy 
will ap r by £ 15. rule off 


the 7 hapter.) = "ITO rs 


_ hare of a dram i is * of | 
33 of + oka'pound Avetdupois, BR 


that is, {xs will apear by the 1 5 

rale of thp7 Chapter. J= a7 ag | hae 
Or briefly thus, after the manner of 7 In 

fegers,0. 1455; Te that is,no pounds 14-6dn- 

ces, five dramsanda quarter, : 
XXXVIJIL. The annie uſed in Fang: 

land are eirher- of capacitiror: length. 


XXXIX. The meaſures of capacity are 
thoſe whichrave produced from waight, and 


Of _—_ they are either liquid or avie. 


XL. The liquid meaſures are theſe, ct 
which all king of 1;quid ſmbſtances are mea= 
fwred, and they are expreſſed in the Table 


bi ollowing. 1 Poxnd I 


A a = Mm 4a . T. = a. A. a —_ 


Chap: 1. 


Pound of 
wheat T roy w. 
2 Pints 
2 Onarts 
2 Pottles 
8'Gallons. 
9 Gallons 

Io i: Gallons 

2 Firbins 

2 Kilderkins 
42 Gallons 
62 Gallons 

. 2 Hog ſheads 
- Piper? or Butts 


|| 


”Þ 


H 


Natural, 


\ x Pinte 


1 Dnart. 
| Pottle. 
| 1'Gallon. (Herrings 
1 Firkin of Ale,ſope, 
< I Firkin of Beere, 
| 1 Firkin of ſalmd,or 
I Kilderkin. ( Eeles * 
| 1 Barrel, 
1 T ierce of Wine. 
1 Hog ſhead. 
1 Pipe or Butt. 
UI Tun of Wine, 


XLI, Dyy meaſ#res are thoſe, in which 5. 6 


all kinde of dry ſubſtances are meted, as 
graine, ſeacole; falt, and the like; their Ta- 


ble is this that followes. 


I Pinte YT ft Pinte, 
2 Pints [ _ [1 2zart. 
2 Dnarts * I Pottle. 
2 Porvles | » | 1.Galton. 
2 Gallons Se I Pecke. 
4 Pecks © [2 Buſbel land meaſure: 
5 Pecks = 1 Buſbel water meaſure 
; Buſbels I Quarter. 
| quart} 1 Chalder. 
Quarters), i Wey. 


| XLIT, Long 
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7, Of400s NL. Long meaſures are expreſſed in 


vide's» | the Table following ; 
Sdw. 1, & 
's BY. 3 Darly corner) (1 Tuch. 
-12 inches . 1 Foot. 
. 3 Fove 1 Yard, 
3 Foot 9 Inches 1 Ef. 
6 Foor —_—_ 1 Fadom. 
1 $2. Yards 1 pole or prarch 
40 Poles 1 Furlong. - 


8 Furlongs J ut Engliſo mile. 
8, Of Time, XLIH, Table of Time 1s this, that 


followes'*: + . 
' 3 minut? }. . |{ 1winute. 
' GHOWImnutes 1 hoxre. 
24 foowve | {2 day nataral. 
- 7 aayes I weeks. 
4 weekes Omakers 1 moneth of 28 dayer, 
13 moneths EET | 
x day and | ' I Yeare.. 
6 houres )*' {| 
Howpeit in ordi computations df 
Time, the Whole yeare' donfiſting of 2 65. 
dayes, is divided into thelve tnoneths;cach 
moneth(accounting ortemontth with ano- 


ther)containing 30.,2 daies,that is 30, gli 
———— of a day : And fre 
erve, 


Chap. 1. Natural. 
ſerve, that the fractions of meeſwes aud 
time are likewiſe written and. pronounced, 
as thole of money and wy their reſpe= 
Rive termcs being obſ{eryed, 
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XLIV. Of things actonnted by the de+ 9.0f things 


22%, A groſſe is the Integer conſeſting of 13 


particulars; And therefore here the dozens 
and particulars are parts, or frattions of a 
Grofle : So if ſeven G__ and five FRunes 
were. propounded, to be wrigtet properly 
as fractions of a Groſle, they «x<to ber 
thus cxprefied - 

Th Dozen are munaibeal CG. | 

5 Points are 5, of £ of a Grofle, 
that is (as will be manifeſt by tes iG 
I o Rule of the q* chap, CEWI—_ 

Or briefly thas, (atter the manner of n= 
regers) 9 doz. 5 poitts, or thus 9. 7+ 5+ that 
is, no Groſle,7 dozen aud 5 polats, 

XLV, "An improper broken nunthty 1s 
that, whoſe Numerato is greater thaw the 
Denominator ; As *? fook, thas is, foure 
and fifty zwe/ves of a foot ; and indeed 4 
broken number of this kind may well bee 
lurnamed /mproper, becauſe ix will not ad- 
aut the definicion of a tryc broken number; 
being alwaies greater then an intire wits : 
50 7* foot is afer Reduttion 4 intire wo 

C 2 


accounred 
pp , by the dg- 
doxen, each dowen rom Ao tee/ve. wn, 
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A mixt 


number. 


Arithmetique Book I. 
and £ that is, ſix inches, as ſhall further ap- 


re hereafter. | 

XLVI. A mixt number ts that which be- 
ſides the Integers , or intire Unities, of 
which it con ts hath alſo a broken number 
annexed : (o if you would expreſle in fi- 
gures a length of a piece of timber , that 
containes twelye foor, and five and twenty 
hundreds of a foot, you are to write it 
thus, 12 25, Inlike manner, 24.1. 13. s, 
5.9. 3.f. that is, 24. intire pounds, 13. ſhi 
lings, 5. pence, 3-farthings, are thus expreſt, 
24+ $. £2 or briefly (as before) thus, 24. 
I, 13.5, 05. d. 3. f, o. yet thus, 24. 13, 
OF. 3. 

"XL VIL A mixt number hath two parts, 
the whole, andthe broken. 

XLVIII. The whole part «, that compe- 
ſed of the Integers or intire unities ; as in 
the laft examples, 12. & 24+ 

XLIX. The broken part u the Fraftion 
annexed, as ZZ and $2. 

L. When the Frattion annexed is a De- 
cimall, you may expreſſe it without the De- 
nominator by fixing a point berweene the 


whole and broken parts of the number pro- 


ponnded, ſo 12: 5 may be thus expreſt, 12 [ 


.25, and 16.2, thus 16, 05, 


CnaP,. 


' 
| 


Chap. 2. -Naturall, 


— _————— 
— 


CHAP. 2. 
of Addition. 


L Rithmetique 1s either: Natnrall or 
Artificial, 

Il. Naturall, which ts performed by the 
numbers themſelves;and this 1s either Poſi- 
tive, or Negaive. 

IIE Poſitive Arithmetique ts that, which 
is wrought by certaine and infallible num- 
bers at firſt propounded ; and this u either 

ſngle or comparative. 

IV. Single, which us wn, by N um- 
bers conſidered alone without having Rela- 
tion one to another, 

V. The parts of ſingle Arithmetique are 
1 Numeration, 2 the Extrattion of Roots. 

VI, Numeration is that which by cer- 
taine known numbers proponnaed, diſcove- 

reth another Number unknown. 


VII Nameration hath fonre ſpecies, VL gym A4- 
Addition and Subtrafion ; Multiplicati- vith. lib. 1, 
cap-2. 


0n and Diviſion, 


rop.3. & 
VIIL Aadition is that by which divers + 
wumbers are added together, to the end that **: © 


the ſumme or totall may be diſcovered. 
C3 IX, 1n 


2I 
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gy IX. 1n addition place the numbers given 
1, Of whole - 


Numbers, 0ne above another un ſuch ſort, that the like 


degrees may ſt and in the ſame ranke : that 
1s,units aboye units,tenths aboyetenths &c. 
So the numbers 1 21 3,and 462,being given 
to bee added together, you are to order 
thern,as you ſee in the Margent: 1213 
X. Having thi placed the num 462 
bers, and arawne a line under them, adde 
them together , beginning with the units 
firſt,and ſaying thus, 2 and 3 make 5,which 
write under the line in the rank of «wits : 
then 6 and 1 makes 7. which write inthe 
next place towards the left hand in the rank 
of Tenths, and fo proceed till you have fi- 
niſhed the whole addition.: which done, the 
ſumme of theſe two given numbers is 1675 
and the intire operation will ſtand thus ; 

In like manner the numbers 12 1 3 
2315,7423, and 141, being 46 2 
given, their /umme is 9879, 167 
and the operation thereof will 


5 

ſtand thus : 2315 

XI. hen the ſumme of the 7 4 2 3 
fig ves of any of the ranks ex= 141 


geeds ten, place downe under 5% 7 9 

the ſame ranke the exceſſe, a & 6 

and for each ten that it ſo exceeds carry an 

$11t in your mind, and adde it to the figures 
UT 


of 


Chap. 2 Natural. 

of the next ranke towards the left hand : 
So the numbers 54937, 9898, 

and 394, being given tobe ad- 5493 
ded together, the operation will _ g87 
Rand thus; for 4,8,and L7,make _— 
nineteen, wherefore I fee down 65209 
9, and carrying in minde x for 

the tex, that ix exceeds, I fay, 1, and 9, (9 
being the firlt figure of the next rank)make 
ten, which added to 7 and 3, the o- 
ther figures. of rhe ſame rank, the whole 
ſurame of them.is rwe wherefore ſcrting 
down a cypher under yi line in that nl? 
hecauſe $e exceſle above two tens is ng- 
thing) I cary 2 to the next rank, and fo 
-praceeding till the whole operation be fi- 
niſhed, I hade the ſwmme of the three num- 
bers given. to Eee 65209 , as. in the ex- 
ample. 


23: 


XII, when the wttwbers propegunded to be x. Of Num- 


adled bave divers denominations, you mf 


bery which 
have divers 


oY with the leaſt firſt, and when the [Him denomina- 


any of the derominations amounts to an _ lat. 


nteger, adde it to the next Inte ers pops ter part of 


the left band : So thele ſeyerall ſymimes 


the = _ 
of the Ch. 


24,1. 13,8. 5,4. 2, f. Irem; 12.1. 0,5.8.4. aforegoing. 
and 5,1, 18, s 0, d. 2, f, being propoun- 

gd, their rorall ſumme is 42, l, 13, 3, 
$ 4 


C4 [. $s 


24 
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bi " Hop. © 
$4 $3. Of. 36 


I3, | OO. OS. ©. 
mm 3 WW. 


43+ 12. O2. I. 


For 3 and 2 farthings make one penny 


farthing, wherefore ſetting downe one un- | 


der the denomination of farthings, I carry 
one penny to the denomination of pence : 
then I ſay, 1,8,and 5, make 14, which is 1 


: 


ſhilling 2 pence,wherefore writing 2 under | 


the denomination of pence Tlikewiſe carry 
I ſhilling to the denomination of ſhillings : 
In like manner, adding the faid i ſhilling 
unto 18 ſhillings and 13 ſhillings , the 
ſumme will be found x pound and 1 2 ſhil- 


| lings, wherefore ſetting down 12 under the 


- 


' denomination of ſhillings, I carry 1 pound 


unto the denomination of pounds, and pro- 


ceeding with the pounds according to the | 


10% and 11 Rules of this Chapter, at laſt 


, 1 finde. the t0rall of the three ſummes pro- 


pounded to be 42, l, I2, S, 2, d, Is fe as 


_ aforeſaid, 


I 


F 
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In like manner 3,1b. 03. oF. 19. 15- 

5, Ounc, 19,P.I5,gr.\- O02, 00,03. O7. 

tem 2 1b. 0,0unc.3,p-7. O0. 10, 06. 00, 

gr. Item ©,1.10, ounc, OO. 'o9. 00. 17, 

6,p. And 0, 1b. g,ounc. o7, ox. 09. 15+ 

O, P- 17, gr. being gi- 

yen, their ſumme is 7, lb. x, ounce, 9, ps 

I5,8r. 


CHAP. 3. 
Of Subtrattion, 


I, >” aqreris t5 that by which one num- Sheraton 
ber is taken out of another, to the end S  y 

that the reſidue or remainder may be known, _ 
which remainder ts alſo called the Diffe= » 
Fece, 

IL The number ons of which the ſub- 
tration is to be made, maſt be greater, or 
at leaſt tquall with the other : As you 
may ſubtra&,4347,o0r 9478,out of 9478, 
ſp can you not ſubtraſt 9 4 7 8, out of 


4347- 

-.;JIL ' In ſubtrattion rank_your numbers 
and begin 45 in Addition, that is, with the 
wnits firſt : So the numbers 9 4 7 $, and 


4347, being giyen to be ſubtracted the one 
7 out 
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out of the other, I order them as-in the 
Margent * then proczeding to 

the [ubtrattion 1 ſay-7 out of 9478 

$ there remaines one, Which 43 47 

FE placein the ſame rank un- TI 


der "IF In like manner 
0h x; 9 


being out of 7, the remainder is 3, 
hich hkewiſe I ſet under the line in' the 
next. : Andthus finiſhing the whole 
eration the remainder of 4347, taken 
© 8, will be found 5131, or the 
difterence berweene 4347 and 9478, is 
5131-Asin the example, 

IV. When any of the figures of the num- 


ber given to be ſubtrafted is greater then 
the F; | 


gure,omt of which it 15 tobe ſubtratted, 
ow muſt borrow ten of the next ranke to- 
wards the left hand : and then the figure 
which they are ſo borrowed muſt afterwards 
be efteemed an Unit leſſe : wherefove in this 
caſe keeping one in your minde add it to the 
next _— of the number given to be fub- 
grated, and — out of the fignwre 


above it, proceed in like ſort till you have 
finiſhed the whole operation. SEIEL 
Example, 4538, being given to be ſub- 
trated our of 8203,having placed them as \ 
before, 7 ſay, $ out of 3, that cannorbee; 
whetefore borrowing ten of the next ranks 
Fi [ay, y 


A DBP nx nt was as ws. "ww ck , rr I 7 a 2 p 
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1 ſay; 8out of 13, there remainet 5, then 
writing 5 under the line : 
and cartying t in my mind 8203 
[ ſay. t, and 3, are 44 4, 4538 
out of rlothing , that can-- 2665 
not bee, bur 4 out of 10, & 
there rem4ines 6, which I write likewiſ® 
under the line, and fo proceeding tiff 'the 
whole operation be finiſhed,ic will Rand ay 
you fee it in the example, TH 
V. If the numbers proponnded have 5- 2. Of Num. 
vers denominations,when any of the parts of _ *—_— 
the greater number are leſſe then f prorty nominati- 
of x leſſe number ſubſcribed,. ſubdwutt the *** 
parts of the leſſer unmber from the parts of 
the greater number increaſed with an Inte- 
a of rhe mext ſuperiony Aenomination, and 
eeping one (that is, the Integer borrowed) 
in jour mind, atlde it to the newer place of 
the member given ro be [Ubrrafted ut br 
fore: So 12,1 o, s. 8, d, being dedutted 
out of 24.1. 13, 5, 5, d. 3,f. the remainder 
is 124]. 125. 9.d. 3,f. for o being dedy&- 
ed out of 5, F. 4 
remains 3, 244 ty. Of: 3. 
: then becauſe 12, 00. CY, ©, | 
» Pence cannot 12, 12.. O09, '4 © 
betaken out of ofL. i} 
5 pence, I bortow 1, s, of the nexe dewornee 


nation, 


_- — Eo 
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#4tion, Which makes the 5,d. 17,d. then 


Tſay, 8, d. ont of 17 d. there remaines g, 
d. wherefore writing 9 under the denomi- 
nation of pence, I proceed to the next de- 
20mination, and ſay, 0,and 1 ſhilling (that 
is the 1 ſhilling which was borrowed )make 
x ſhilling, which being dedutted out of 13 
ſhillings, the remainder is 12, which I ſub- 
ſcribe under the denomination of ſhillings ; 
Laflly, deduRting 12, 1, out of 24, 1. atlat 
I finds if A. being indebted ro B. in 24, 1. 


13,5-5,d. 3,ft. hath diſcharged thereof 12, | 


I. o,s. 8,d, there remaines yet undiſcharged 
I2,l.12,5.9,d. 3.f. | 
The proof VI. Addition is proved by Subrraftion, 
of Addition ud Subtrattion by Addition : For having 
wation. added diyers numbers together,if you /#b- 
tratt one of them out of the ſumme , the 


remainder will be equall to the reſt, as you 
=_ obſerye by the Examples 1213 
following : _462 


Here in the firſt example 462, 1675 

ing deducted out of 1675- 1213 
the ſummethe remainder is 1213 
which is the ſame with the o- 54937 
ther number giyen to be added : © 9878 
Soin the other example 394, be- 294 
ing /#btraed out of 65209, the g5209 
remainder is 64815, which is e- 64815 
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quall to the ſumme of 54937 

and 9878, the other numbers 

giyento be added. | 
Inlike manner is S$ubh- 9478 $203 

tration _ by Ad- 4347 4538 

dition : tor if you adde 513 xt 3665 

the number giyen to be 9478 $203 


- ſubtraſted, and the re- 


mainder together,che ſumme will be equall 
to the number,out of which the ſubtraRi- 
on is made, as appeares by theſe exam 
ples. 


Cnae, IV. 
of Multiplication, 


I, Ultiplication is that by which we 

M multiply two numbers the one by 

the other, to the end their produtt may be 
diſcovered. 


Il. Multiplication hath three parts, the 


AAultiplicand, the Mnultiplicator, and the pr 
Produtt, 


HI, The Multiplicand is the number 
given to be multplied. 
IV. The 


> — mmm —_—_—_—_——r———_——— ng 
—_ 


g0 


Sinvle 


Maſtipli- 
Cation. 


Arithmetique . Book I 


IV. The ifwlktiplicator # the number by 
which the multiplicand «© multiplied. ' 
V. The Produtt us the number produ- 
ced by the Multiplication, So if 5 bee 
given to bec multiplyed by 3, the third 
of 


number prodyced- is 15 , for 3 tines 5, 
makes 15. and here 5 is the Multipli- 
cand, 3 the Multiplicator, and 15 the pro- * 
uct. 

VI. Multiplication is fingle or cons | 


VII. Single Multiplication 1s, when 
the multiplicand, and multiplicator con- 
fob each of them of one oxely figure ,-06- in 
the laſt Example ; In like manner if you 
multiply 9 by -5. the produtt is 45. this 


is likewiſe /»gle Multiplication : now the 
ſeyerall y2.1eves of ſingle Multiplication 
are well expreſt in the Table following , 
_ uſually called Pythagoras Table. 


Natural. 


3|4_5]_6|7|8| 9 
6| 810 23/[14 16 
9,33125 428 24 


3 


2224/27 


T0 15 


14 21,28(25142/49]56[63 
16,24 32'4$2|43| 664172 
——<2 | 2 
26/27 36/45 54 63/7251, 


————_— 


35/49/45} 


——_— 


w | ſv] ala ts 


The uſe of the Table is chis, Haying one 
figure given to be wwltiplyed by anotherto 
know the prodwt# of them, find the : mart 
Plicand mthe top of the Tablk,. and the 
wslriplicaror in the fart column thereof to- 
wards the left hand; thisdoue, in the angle 
of: Poſriow jult againlt thoſe yo 
you ſhall fade the Prodat#. So 9 ba 
given tobe madezpficd by 5, 1 find 9 inthe 
top ofthe Table, and 5 an the firftcolumn 
toward the feft hand, theu in the angle of 
Poftrien, (viz. mn the firft column _—_ 
cheright hand) juſt againſt thoſe figures 
finde 45, which is 5 produi# required ; 
And the particular yarietics of this => 

ou 
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ought to be learned by heart ( that is, a 
man muſt know by heatt the produtt of 
any ſingle multiplication) before he can be 
able to work readily compound multiplica. 
tion, as ſhall further appear hereafter, 


Compound VIII. Compound mwultiplication is when 
the multiplicater and multiplicaxd either 


ſubſcribed under the line, which at laſt be 


one or both conſiſt of moe figures then one. 


IX. In Compound multiplication when | 


the numbers given end with ſignificant fi- 


—— - 


gures, place them as in Aa tion, and | 


Swhbtrattion, So 1232 
given to bee multiplied by 3, 


place them thus; then proceeding 1232 


to the multiplication ſay thws,three 3 
timestwo is fix, which write under . 


the lige inthe ranke of your warping & | 


gure ; Aoain ſay three times 


15 nine, ich write-likewiſe under 1233 | 


the line in the next rank, and ſo __'--3 
proceed till you haye finiſhed the 3696 
whole mxltiplication, which will 
then ſtand as you ſee it in the margent. 

X. When the multiplicator conſiſts of 
moe fignres then one, for as many fignres as 
it hath, ſo many (everall produtts muſt be 


ing added into one ſumme, giugs You the 
zerall produtt of all. 


So | 


E 


MARBAAN- o 
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So 1233/ being | awd re ; © 2333 
multiplied by 23, - rag 211-2203 
water ror ow __ : 13696 
being mw/tiplied by 3, Mtpro- "2464 
aut is 3696: again 123 2 bding "28576 
multiplyed by 2, the produtt is ; 9.0 
2464, which eral produtts landing in 
their due order, ( that is the laſt figure'pf 
each prod under his reſpeRive'my/riply + 
ing hgure ) and added together | 1321 
ptoduce : $336; the prodwt} rev -____ 223 

' quired: In tke manner" 1322 '' 39623 
being givet'to be mwltriplied by* 264% 

t 23, the produ# is 162483 and 1321 
che operation will ſtand as you. 163487 
ſee it in the Margent. © | | 

"XI. When the produtt of any of the par. 
ticular fipures exceeds ten,place the exceſſe 
wider the line as before, and for every tex 
that it ſo exceeds, keep ,ont in minde to bee 
added to the next _ 

Example, 3473 being giyen 

to bee walrtpheg by 64: the - 3473 

worke will ſtand thus ; tor 4 64" 

eimes 3 being 12, Iwrite'2 un- T3892 

det the line, and reſerve” 1 for 20838 | 

the te#, that It exceeds, to bee 222275 

I/ay 4 tims7 is 28, und which if T adde t 

b which 


33 


x which I keptin ai darkpeboge 
wheref, 


ore ſubſcribing 9 inthe 'pext rank 
under the line, and carrying two. ih mind for 
therwo tens, that it excceds, I proceed to 
perform the reſt of thework, | as you ſeeit.| 
in the example. 
i: JAJ, hen the numbers givey to be mul. 
tipbed,do tne, -or both of them end with cy- 
|» ws their Beſt ſpgwnificant figures to- 
werds the right hand one another, 
«ud when the wwltiplication of the 7 
cans figures is fimped, annexe. all the cy » 
phers after the wuwber produced by the 
Cain which will. give you the 
tree produtt demanded: As appears by the 
Gutn_Tns following : 


43125 43100 
i500, _ 25000 
"215625 Job pe 
43125 437”; 


64687500 | —Gejornes” 


XIV. When in obg Mobyliear: 
phers axe inclnded berween ſignificant f- 
wres , multiply by the ſad fignificent:! 
Ae res, neg thing fach Eyphers or oh 
piers an and. obſerve -to ſe each Parent 


nd 
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lar Produtt in it# due place atvording 16 
the 10*®, gule of +his Chapter c Examples 


hereof, axe thele tollowing:: | 
3634 17: $6324 
. 20J 72 20006 
18170 - 337944 | 
7268 11264 
_—_ AI rrrngh tn 1 oe ore gnentnd 
744979 1126817944 


XIV- hen a number ts given to bt 
multiplied by @ number, that conſiſts of 
an unit in the” firſt plas? tywards the left 
hand, and nothing bur cyphers towards the 
right ( ſach as are 10. 100. 1000- 
10600. be.) the Multipl:eation 1 ers 
formed by annexing the cyphers of the 
 AMaltiplicator after the figures of the 
Multiplicand : So if 457, were givets. 
to bee r:wHriplied by 16000, the prody# 
will be found 405 70008. '"** > Continuall 

XV. Was woe wwenbers then 3wh. re Multipli- 
given to bee multiplied together, they ave Ha 
ſaid te bee ainkpas conrewnally, gnuth1s 
kind of wltip [Ying ts terentd Continued 


Ss £A.zS: 


Da .. |S 
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So if 4, 18, and 22, were 
given to be multiplied con- 18 

» cinually ; firſt 18 muwlts- 4+ 
plied by 4, preducerh 72, © 510 


which beirig multiplied by - 
22, ( ry. Har number -—_ 


| produceth 1584, the laſt 74+ 
produtt or number requi- — 


red ; the worke ſtands asin 3594 Pr. 2. 


the margent. 


CHare, V. 
Of Diviſion. 

I. Tvifion ts that by which wee diſ- 
D cover how often one- number « 
Contained in another, to the end we may find 

the Lnotient. 
The parts ' I]. Diviſion hath three parts, the Di- 
of Diviſion. 2: 1nd, the Diviſor, and the Quotient. © 
III. The Dzvidend is the number given 

ro be divided. 


IV. The Diviſor # the number by which , 


the Dividend 1 divided. 
- V. The Dmotient # the number produ- 
' ced by the Diviſion : Soif 15 were 
tobe divided by 5, the number pr 


uced . 


w ould 


a FF &@ D©* ww a4 22> @avy «cc, eas 
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would be 3.for 5 is found cobe three times 
in x5, agg here 15 is the: Dividend, 5 the 
Diviſor,and 3 the Quotient, The reaſon 
or demonſtration both of Diviſion and 
Aultiplication is well expreſt by the Di= 


agrammes following : 
3 5 
5] [5j— JET 


Inthe firft of which you may oblerye, 
that the whole content comprehends 1 5 
little ſquares, and therefore here x 5 is the 
Dividend 5 (one of the ſides) the Diviſor, 
and 3 (the other fide) the quotient; or vice 
verſa, 15 is the Dividend, 3 the Diviſor, 
and 5 the quotient : for if it be > 
how often 5 isin 15, the Anſwer is 3. or 
it being demanded how -often 3 is in 15, 
the Anſwer is 5, becauſe as the one way 


when you concciye fiye of the little ſquares 
to be in 2 rank the number of the ranks is 3 
D 3 o 
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| forhe cher wn when you place three int 4/ 
' guiſe; the! -of the ranks will-theh be 
found'y Likewiſe mthe other Diagramme, 
te whole contarmm 25 is the Dividend, 5 
rh& D#viſor, and 5' the qaorient : for 5 is 
found five times in '25. Again, oblerye 
that in MMmnltiplication one of the fidesis 
the Mulriplicand, and the other the Aul- 
or, which being multiplied, the one 

by the other produce the Content : So 5 


P:ALote a crdoked line at 
bach end + the wr that on the left 
hand ſerving gfe or the place of the diviſor ; ; 
and that onthe ri ight, for the quotient; | 
ror EE by 4 paints ſa many of the 
laces o of t dividend, d, 4s will cone 
divi ed number ſo ſet apart, 
Pint n/ake ) be called the + 

Y 2471362 being given to 
Ek 38 Hyde undet 7, not nr- <4 


ol AN ors Fer 

places conpalh the 38)2471362( 

rei{or, not iſnjdet + 
becauſe 24 is 1k then the diviſor, ſo is 
247 the dividual, | 
|, Havin "Hbus prepared the num- 
hers, «ke, how! ten the diviſar ts _—_— 
6 © 


Chap. 5. *Natwal, 


ed in the dilebvdll, * anda , that which 


anſwer the- gNefion Dy "ghotient, thi 
multiply the divifoy by "that perticules 
quotient ,- and ſulrrat the produtt from 

the dividuall, ſettin lenel + 

Thus aske how © «F389. s-coqrained in 
247, _y" to anfwer (ard 
Fa like) there is: « ndbeſes of 22 
will be requiſite that youfitly begin year 
rriall, yiz, If the doviſes and divilunt cbh- 
fiſt of equalliplaces; ayk how ofecu the firſt 
figure CI. the left hari, 
is contained inthe firſt of the divh 
Adaall towards - 'the left, but"if- the #divi- 
duall conlift of one _ che d- 
viſey ( as here it dothiY adk How oftetiths 
firſt fgure' of the divi/es, s contained th 
the two formoſt places of th# dividual, 

viz. Ask how often 4'is contnidll it $4:1> 
the anſwer will be '$- times,” winch (hewes 
that 3$ cannot be foundin'2 hw =o 
* '$'tirnes, and therefore 


then multiplying 3$ rene 
nor / 


35 bys, the gunter 228, h 
 £-9- bcbg ſhewes, that 38 may 
D- 4 be 


39 © 


40 
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| bee found 6 times in 247, therefore | 
place 6 in the quotient and. ſer down the ' 


laid product 228 under 

the. dividuall 247 ; 33) 2471862(6 
then. draw a..lne un- 228 
der!\the-produt -22.8 19 
and fubduct, the: {fame 


froty the dwell, 249, 10 is the remain» 
der-:39, and thaworke will Rand as in the 
Adargent. | 


i, VM, Set 4 point under the next place | 


#f the dividend, and tranſcribe the figure 


ar cypher Janging in that. plare, after the 


gives you a new divie 


rontinger 2 
ab ; So.2,,þ ing \ 
; : -19,  38/2471862(6 


the deviduellis 293, 228 
yad! the work. will © 190 
ſtand as inthe Aorgert, 


how often 38 is found in 191 


beginning: the «riall ar 6, becauſe 3, ( the | 


1X, Renew the queſtion and proceed ac» | 
cording to the.,7*. rule of this Chapter, | 
VIZ. hk 


fark, fgure- in the diviſor) is contained 6 ; 


times in 19, (the two formoſt places of ' 


the dividuall) multiply 38. by 6, ſo will 
the produc be 228, which being greater 
then the dividsall 191, make triall with 5, 


ang ſo the product of 38 multiplied by ; 
4 | wi 


— 
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will be. found 190, 

which being leſſle 3) 2471862(65 
then 191, ſhewes, 228 


— _— — 


that 3 8 may bee I9L 
found 5 times in 190 
191,therefore place m 


5 in the quotient , 
and fer down the produR 190, under the 
dividuall 191 then drawing a line,and ſub- 
ducting 190 from 191, « remainder is 
I, and the work will ttand as inthe Mar- 
gent. | 

X. Proceed according to the 8*, rule of 
this Chapter : to 
will the new divi- 3$)2471362(65 
duall be found 18, 228 
and the work will 191 
ſtand as you ſce in 190 
the Aargent. " Wa 


XI. Repeat the queſtion, viz. aske how 
oftcn 38 is found in 18, and here becauſe 
ey diviſor 38.is lefſe then the dividnal 18, 

ace 2 her in 28)z 62(6 
po patch 3 Par (650 
is to be done inlike — — 
manner as often as I91 
the diviſor is greater 190 
then the dividuall) 186 


then 


41 
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then proceed according to the 8th, rule of | 
this Chapter ; To will thenew dividsalt be 
found 186, and the worke will Gland as in 
the Meargent. | 
Xil, Repeat the queſtion, and oretied 
inevery reſpeft as before, wntill the whole 
work ah,ges-ap-Þ which will fand as in = 
margent wotiemt required ww 
v4» bare And here oblerye, that 
alchough the firſt | 
figure of: the 38)2471862(65049 


diviſor , may 238 
ſometimes - bee 191 
found more then 190 

9 times in the cor- ——_= 
reſpondent part SO, 
of the dividaall, ro, 3: BP = 
yet the whole di- 24S - 
viſor, cannot bee 342 - 
found more then EST 


9 times, in' the | 
whole dividaill, 2nd inde you _Y 
never begin theeriall abby@ 9, in ny of the 
operations, fan the laſt operation of” thiy 
Example, although 3 might be found” rx 
times in 24, yet 38 wilt nothe found more 
then 9 times in 342. 
X11], Sooften as the queſtion i 1s repeats 
ed in diviſion, ſo many places there muſt be 
in | 
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in the quotiert, which may be diſcovered, 
by rhe number of poinrs placed nnder the di- 
vidend, and (0 many ſeverall operations are 
there in the whole worke, which you are to 
continxe, till the laſt place of the dividend 
be tranſcribed, 

XIV; When after the whole worke 1s fi- 
piſhed, any figures remain of the laſt ſnb- 
tration, they are the Namerator of a Fra- 
tion, which hath the diviſor for its dene- 
minator, and is to be annexed to the quo- 
tient,as the broken. part thereof, which Fra- 
flien expreſſeth certain parts (or at leaſt 4 
part) Py an Integer, which is alwayes of the 
ſans denomination with the quotient : So 
if $7027 crownes. wete to be diſtributed 
amongſt 343 Sout- 
diers, the part allot= 343)83027(24235 


ted th each Souldi-" 686 
er,would be 24232, 0 
that is,2:42 crowns, 144 
and” 21 "parts of 2 * ID] 
crown "being divyi* ao > 4 
ded: into 343 parts; 686 
for 83027 being 22 
divided by 343,the 


quotient 18 24.2 3 as appears by the work; 
But to find the yalue of theſaid *£ of a 
crown, or of any other FraQion, ſee he 

ar 
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3h, - Rule of the 7. Chapter. 

XV. when the diviſor confoſts of an V nit 
in the firſt place towards the left hand, and 
nothing but cyphers towards the right, the 
divifien is performed by cutting off /o many 
places of the dividend towards the right 
band, as the diviſor hath cyphers ; which 
figures ſo cut off are the numerator of 4 + 
Frattion, which hath for the denominator 
the diviſor givens 
So if 4720348 
were given to be di= 472 0348 
vided by 1 0000 the . 
work would ftznd as in the nog and 
the number required by the diviſcor is 472 
12244, or 472. 0348 bythelaſt rule of the 
firſt Chapter aforegoing. 

XVI. When the diviſor conſots of any 
fregnificant figure or figures in the firſt place 
(or more of the frank places) towaras the | 
left hand, and nothing but cyphers towards * 
the right, cut off ſo many places of the di- 
vidend towards the right hand, as the divi- 
for hath cyphers towards the right, and 
divide the dividend remaining on the 
left hand, by the remaining part of the di- 
viſor when the cyphers are omitted, re- 
membring after the diviſion is endedyto re- 
Store aſwell the cyphers to the diviſor,as the 
places cnt off to the dividend, So 


| 
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Soif 7456787 were given to be divided by 
_ the quotient Would be found 24 
940003 FOT 


if you cut 204/000)74561787 (24 15s 
off 3 pla- % a | 


ces of .the 
dividend 1376 
rowards 21216 

the ri r60787 
nd Fe 


placesbecauſe the 3laft places of the diviſor 
are cyphers) and divide the remaining part 
of the dividend, viz., 7456 by 304, the 
Whole part of the quotient will bee found 


* 24 ; #lio if unto 160the remainder of the 


laſt ſubtraQtion, you reſtore the places of 
the dividend cut off towards the right hand, 
vlz. 787, there will bee 160787 for the 
numerator of a Frattion, whole drnomina- 
tor is the whole d;v3/or,viz. 304000. 
XVII. When the dividend is leſſe then 
the diviſor, place the dividend as the nu- 
merator of a Fraftion, and the diviſor as 
denominator, ſo is ſuch Fraftion the que- 
tient ſought, the value whereof (if there bee 
occaſion) may be found by the $*. rule of 
the 7, Chapter. | 
Soif 3 pounds ſterling were to beedi- 
amongſt 4 men, cach mans ſhare 
would 


45 
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would be 21. thatis (as will be tn2nifeſt by * 
the 8*®, ra/e of the 7, Chapter) IF« ful: 
lings. 

Bijpartition XVI1,-Two articular "r 165 - of divis 
P P "ad 
and Tripat” from are Bipartituan « nd Tripartition: 

4 XIX. Bipartition (otherwiſe called Me- 

diation) is diviſion by 2. 
XX. T ripartition us diviſion by 3. - 
XXI. In Bipartition and T ripartiti- 
on, ſubſcribe the quotient under tbe devi- 
dend (or where you pleaſe) not ſetting down 
at all the Denfor,  : \.'. 
So:.82 506 bring given to-be. balfed: or 
divided by 2, the welboalh land ehus; for 
2 is 4 times in 8, oncein.2, 2 timics in 5, 
and then becauſe x 
remains -of 5 which $2506 
makes the place. - 41253 
the cypher/ 19, . I'+. . 
write rae : ""B2506 . 
pher,' { 2 being 5: 27502. 
times'in to) And 
laſt of all I place 3 yndet 6, Ry 
3 times ins, In like matner $2506 being | 
givenco bedividod by 3, AT WIag Ay Ie 
rected inthe ocher example. | 
A rh XXII Diviſon and Adukiplicationde | 
cation and $werchaxpeably prove. \out amorber ; fot in | 


Bividem, IE you mukiply the. &iq2r, rid 


Chap.5. MNatural. AT 


the quotient, the Prodatt will be equallto 

the dividend : Soin the example of the 12. 

Rude of this Chapter, 38, the d5vi/or being 

multiplied by 65049 the quotient produ- : 

ceth 2471862 the dividend : But when 

after the wholo- diviſion is finiſhed, any 

figures remain of the laſt ſubtraion,adde 

them likewiſe to the Produt : ſoin theex- 

ample of the 14*. Rule of this Chapter, 

343 being multiplied by 242, the Produtt 

is $3006, unto which if you adde 21, the 

fioures remaining, the ſurame is 83027 the 

dividend. Againg ip Mnltiplication , the 

Produtt being divided by the /{ultiplica- 

ror, the quotient will give you the Mmlti- 

plicand: fo.in the ſecond example of the 

10, Rule of the laſt Chapter, 162483 

the Product,being divided by 123the Mul- 

tipticater, the quotient givcs you 1321 the 

Multiplicand. MD am 

Drviſion * may 'thewiſe bee proved 2 Foe 

by Addition ', for if the ſeverall pro (oY coded 
ft; ariſing from the Multiplication of 

the diviſor by each particular quotient, and 

the. remainder -of rhe laſt ſubtraction (if 

order of rauxes ap they. ave placed m the db 

ow the {ume will be equaM t0 rhe di- 

© CIP a 


KY) 
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Soin the example of the 14, Rule of * 

this Chapter if the ſeyerall Products 686; 

1372,686 with the remainder 21 be ad- 

ded together in the ſame order of ranks ay 

they are | 


placedin 343) 83027 (2455 
the divi- 61816] | 

fon, - the FYTTE 
ſumme ul 

will bee = — 
found | Pol 
83027, 6.816 
which is | :2lr 

the ſame g 

with the 3037 


dividend, asby the operation in the Aſars 
gent may appears. ' | 


__—— 


'S K AP, T1 
Of the Redxction of Integers from one 


ination to. another.  _ _. 


The Redu- any arc here underſtood 
Glen an Fe the particular Fpecies of Money, 
one Deno- Prog Meaſure, Tirne,\&c: So a pound” : 
minarion erling, 2 AO 2 2 . > wn re | 
ts another , ſhilling pefiny '- of” 


Species or denomina 


a ey -«@s <4 4 Ma ns *s 


money 


21» © £5 


be - 
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money uſed in Eng laxa, as may appear by 
the 30, Rule of the firft Chapter : alſoa 
pound, an ounce, a penny waight, a grain, 
are the paxticular Denominations of Troy 
waight, as may appeare by the 31, 32, aud 
33 Kale# of the firlt Chapter : And the 
like is - to be underſtood of Averdupers 
waight, meaſures, time, ,. &c- whoſe par- * 
ticular Species - or deneminations ares Cx- 
prefled in the 7 ables of the firit Chapters + 
Now albeit, the known' parts. of meney, 
waight, meaſure, &c. are properly fracti- 
ons, yet ( for, more commodious opars- 
tion ) they are eſteemed and written( or- 
dinarily ) as Integers, { as may appeare x4 
the 30.33. 36. 37. 44 Rules ofthe i 
Chapter : afſo by the 12 Revfe of the 27 
Chapter and the 5*. 6f -the 3%, Chapter.) 
And fo they are eſteemed. iu this: Rule qt 
Reduction, which feryeh to! reduce ſugh 
kind of whole numbers-or Integers from 
one denomination to another, viz, a&grea- 
ter denomination into a; lefle; as pounds in- 
to ſhillings, ſhillings * vo) -pence , and 
pence into farthings ,. {,and> the like is 
to be underftoqd of other denomenations.) 


; orelica lefler denomination into a greatet, 


as farthingsinto:-pefice, e.into.ſlullings, 
and ſhillings into pounds. ( and > 
E I. In» 


5 (6) 
To reduce 
from a grea- 
ter denomi- 
nation 24 , 


leſſe 
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4+ IE. Integers of a greater denomination 


are redaced into [ntegers of a leſſe by mul- 
riplication ; for if the number of [ntegers 


given, be multiplyed by the number of In- 


tegers of the denomination required, which 


ave equall to one of the Integers given, the \ 
prodntt is the number of Integers of the | 


denomination required. 
So 230 cou 
to 4600 ſhillings, for if 230 be multiplycd 
by 20, ( the number of ſhillings whichare 
equall to a _ ſterling )) the produit is 
-4600 ; Inlike 
reduced into ,5 5200 


pence ; for if 4600 be 230 
mulciplyed by 12,(the 20 
number of pence w® 4600 
_ are equall to a fhil- 12 
ling) the produdt is "9200 
' $5200. Allo 55200 
; pence being multiply- £2 
ed by 4, ( becauſe 4 wh” 
farthings make a pen- cm 
.ny ) are nr? oof 2208c0 
to. 220800 farthings; 
as by the. operation in -.the Aſargent 


js. manifeſt. +. The. like is: ro bee ob- 
ſerved in Waight, Meaſurc, &c- So 
345 Ounces Troy are reduced into 6900 


penny 


$ ſterling are reduced in- | 


manner 4600 ſhillings are | 


wy ans ©» oa «= _ Au _ OT. __ 
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perny waight, 345 
and 6 900 pen- 20 
ny waight in- 6900 
to ' 165600 24 
graings ,' as by 27660 
che operation 13800 
in the margent We | 
is maniteſt, 165600 


IIL Integers of divers denomnations, To reduce”, | 
are reduced into the leaſt of thoſe denomina> Due 
tions according to the laſt Rule, by. deſcers nominations 
Ming orderly to the next. inferiour denomi- in = 
nationand adding to each Produtt ſuch In- denomina- | 
tegers (if there be any) which belong un- ; 
to ite | | 35:7 
So 12 pounds , 13. ſhillings and. 106 


pence. are-- reduced. ' 8 OT 
into 3046 pence in : 12—=13—10 
this manner y* VIE: 20 3 i 
12, /. | multiplyed .' 246 | 
by 20. 5--produceth. = 


240'{hillmgs, unto  TL0.. 
which deg I 3:5. 53 
= ſumme 1s 253 —— \ 
ings .:: Againe STO 4h 1 

253 Calling Jr Te SENS 
tiplyed by 12 pence, } - 3936 

produceth 3036 10 

pance, unto which 
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if 20 pence be added, the ſummeis 3046 
pence, as by the operation jar the margent 
is manifeſt. The like is:to-be obſeryed in 
waight, meaſure, time, &c. So 35 ounces 
16 penny waight and 12 graines will bee 
reduced into 17196. graines. 

Torecuce 8 TY, Iyregers of a leſſer denomination are 

from a reduced into Integers of a greater by divi- 


leſſer deno- ſoon ; for if the number of Integers given | 


agreater. be divided by ſuch' a number of the ſame 
Tmegers which are equall to one of the In- 
regers required, the quotient is the numbe® 

. cops ſoughr. 


So 320800 farthings are reduced into | 


55200 pence; for if 220800 be divided 
by 4, (the number of farthings. which 
are equall to -a af the Quotient is 
55200 pence; In like manner 55200 

e are reduced into 4600 ſhillings ; 
orif 55200 be divided by 12., ( becauſe 
22 pence make a ſhilling ) the: Quoti- 


ent is 4600 ſhillings ; . Laſtly, ' 4600. 


ſhillings being divided by 20, ( becauſe 
20 ſhillings ate' equall ro a pound ſter- 
_ ting,) the Quotient is 230 pounds ſterling, 
which are. _ to - 220800 'farthings 
firſt given';: operation will bee as 
followeth,”* * th 


I2 


———_ - 


a. en. Rs a AS. i= tt. 4 Fn 


_— - J—— —__ —— 
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12 20 
4) 220800 (55200 (460's (230 li. 
ns = y 


O00 
| In like manner; 34268 graines Troy., 
will bee reduced = 5 pounds, 11 ounces, 
waight and 20 graines 7797. 
: Tf che 7D btn: onely of ſo 
much Arithweticall kill as may bee ſuf- 
ficient for the reſolution of moſt practical 
queſtions which will happen in ordinary 
affaires or commerce, he- may from this 
Chapter proceed next of all to the 2x*h, 
Chapter treating of the Rule of- Three, and 
therein principally obſerve the three firſt 
Examples , waving all the operations of 
Frattions as well vulgar - as decimall, ex- 
ing: the 8**, Rale of the 5*>, Chaprer 
ich is yery neceſſary in divifion for the 
finding the yalue of the fractionall part of 
the quotient, ( when any happens : ) Buc 
if hee deſire to lay a good foundation for 
knowledge in the Mathematiguer,it will he 
Tequiſie that he take all in oxder. 
E 3Z CHA P» 


) 
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Cnap, VII, 


Of Reduttion of Frattions. 


See the de- I, Eſher lame parts of Arithmetique, 

rt viz; Addition, SubtraRion , Mul- 

the 1 Chap- tiplication and Diviſion, which have been 

wrought in whole numbers by the 2. 3. 4. 

and'5*, Chapters, are likewife' to be per- 

formed in broken numbers ,_( otherwiſe 

called pans or FraQtions ) but firſt of all, 

© -Reduttion of Frattions or broken num- 

bers in ſeyerall kinds muſt bee known, 

which being the Baſis of the whole buſineſſe 

of Fraftions ought to beethe more dili- 

gently obſerved; and is explained in the 
following rules. 

Tofindethe JI, Two numbers being given, their 


greateſt c@- 


mon mea- Yreateſ> cammon meaſure ( that ts , the 


lure ut® = Freateſt number which will meaſnre or di- 

any rwo 

numbers, © Vide either of the numbers given without 
leaving any remainder) may be found in 
thu manner, viz. Divide the greater num- 


ber by the leſſe, then divide the laſt Divi- 
and fo continue di viding the laft Diviſors 


- ' & ' mainder, 


for by the remainder , ( if there be an)) | 


,' +” O—TOETES ER Ye ei OOO ODT 


_ — 


2 the recgainders wntill there hee no re- | 


= EC ER en on Ps. 4. oy Rr 
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mainder, ( neglefting the quotient ) ſo is 
the laſt Diviſor" the greateſt common mea- 
ſure unto the numbers given. 

Thus, if the greateſt common meaſure 
unto the numbers 91 and 117 bee ſought, 
divide the greater number 117 by 91, fo 
the remainder is 26, by which diyiding 
gr ,- the rc- 
mainder is 13, 91) 117 (1 


by which di- 91 

viding 26 , the 26)91(3 
remainder is © ; 78 

fois x3 the grea- — 

teſt common mea- 13) = (2 
ſure wato the 

numbers 117 _ 
and 91 ,. as is 


manifeſt in diyiding each of them by 13; 
for x3 is found in 91 preciſely 7 times, 
and in 117 precifcly 9 times. 


» 


III. A fngle Frattion may be reduced 712 e9cen 
inte the leaſt termes, in dividing the N u- ing 
merator and denominator by their greateſt 1.Dy a ge- 
common meaſure , for the quotients will bee nerall Rule, 
the Numerator and Denominator of a 
fraftion equall to the former, and in the 
leaſt rermes. | 

So if the FraQtion ?Z be given to be re- 
duced into the leaſt termes, finde the grea- 

E 4 teſt 
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celt common meaſure unco 91 and 117 by 
the haſt Rule, which will be found x 3, then 


-dividing 91 by 13, the. quotient will be7 


for' a new Numerator, allo dividing 117 


| by 13 , the quotient will bee 9g fora new 


Denommaror, ſo is the Frettion ?Z redu- 
ced into 'the teaft termes, viz into the | 
Fraftion : : But here you are to obſerve, | 
that if the greaveft common meaſure unto 
the Numerator and Denaminagor be 1, | 
ſuch Fra#1on is in its eaſt termes already, 
lo the Fraftion 2 cannot; be reduced into 
lower termes, becauſe the greateft' common | 
meaſure will bee found -1 , ( by the 2* 
Rule of this Chapter ) the like may hap- 
pen of infinite others ; And ;although the 
laſt be a generall Rx/e for the ReduRtion 
of Frattzans into their leaſt. rermes, 
there are other pratticall Ryder, whichin 


* ſome cales willbe more ready, { cfpecially 


"" unto beginners ) viz. 


SBy patti-" IV. When the Nuwerator and Denomi- 


entar Rules. ator are even nambers,they may be mea» 


ſured or divided by 2. T berefore in ſuch 
caſe you may (as ui tanghtinthe11 | 
Rute of the 5. Chapter h_ the halfe | 
of the Numerator for a new N mmerator, 
Liſe the halfe of the Denominator for a 
new Denomiaaror, So if % bee _ | 
$1.4 W 


Chap. 7. Naturall, 
draw at length - the line which ſeparates 


the Numerator from the Denominator , 
and ctofle the ſame 
with a down right 16 | $| 4[2[x_ 
ftroke neere the 64|32|[16\8|4 
Frattion , as you 
ſee inthe Margent , then take the halfe of 
16, which is 8, for a new Numerator, al- 
ſo the halfe of 64, which is 32, for anew 
Denominator ; Againe the halfe of 8 is 4, 
for a new Numerator , alſo the halfe of 
32, is 16, for a new Denominator, and 
proceating in like manner, there will bee 
ound + equiyalent unto 2*. , 
V./hen the Numerator and Denomina- 
tor doe each of them end with 5, or one of 
them ending with 5 , and the other mith 4 
cypher, they may be both meaſured or divi- 


Sat. = 225145] 9 
duced into , ; 475195119 
and 2; into 7, , 

asby the ope- 5010] 2 

ration in the 425|85|17 
Margent is manifeſt, 


Vi. whenſorver you can eſpy any other 
numbey , which will exafily meaſure the 
Numer ator and Denowinator, ( although 
* be worn greateſt commen meaſure ) you 
5 pp may 
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may divide the Numerator and Denomi- 
ator by ſuch number as before : So 5*may 
be firſt redu- | 
cd into Z by 
4, and 7 may 28| 7il 
be reduced in- $421 |3 
to 7 by 7 , 4s 
by the operation is manifeſt. 

VII. when the Numerator and deno- 
minater doe each of them end wich a cyphey 


or cyphers, _ off equall cyphers in buth, 
> | 


fo will 
frattion be re- 4 | 08 
ducedinto leſſer 5:00 

| 
fermes : Yo | 
*2 is reduced _7\02_ 
into, * and go oo 


552 into Z. 


To 6nd the VIII The value of a fengle Frattion 


walne of a 


firgle fratt- 


on 1n the 


known parts 


of the Inte- 


go. 


in the kyown parts of the Integer, may be 
found in this manner, viz. Multiply the 
Numerator of the Fraftion proponnaed , 
by the number of known parts of the next 
inferionr denomination which are equall to 
the Integer , and divide that produtt by | 
the denominator, ſo 1s the quotient the v4- 
Lute of the Frattion in that inferiour Hene- 
mination, and if there happen to bee.a 

fraftian in the quotient, you may 'finde i 


value 


*_ 
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value thereof in the next inferiour denc- 
mination , by the ſame Rule, and ſa pro- 
ceed till you come to the leaſt known parts, 

So the value of 3,-of a pound ſterling 
will be found 1 1.5. 


3 4. viz. multiply- 20 

I the Numerator 9 

9,by 20 (the num- Yale fro Þ 
ee pm mel be oe 
which are equall "x0 

to a pound ſter- 16 

ling) the product 

is 180, which bc- 4+ 

ing divided by the PG 
denominator 16 , 16) 48 (3 
the Quotient is 1x 45 

* ſhillings. In like 'Q 


manner, the -yalue 7» 2 
of 4; of a ſhilling will be found 7 pence; 
for ankigying the Numerator 4 by 12, 
( the number of pence in a mi ) the 
product is 48, which being divided bythe 
denominator 16, the Quotient is 3'pence. 
Allo the value of 7 of a pound” fferting 
will bee found 10, 5, 9: d. And Hof a 
pound Troy will be found ' equivalent un- 
to 3 ounces 17 penny-waight and -12 
graies, wy 
IN. 4 mixt number way bee reduced into 
an 


39 
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Toreduce 2 gy iopproper frattion equivalent unto the 

2 m1Ixt num- . . * . 

berinto an muxt number, in this manner, viz. Muk 

tproper riply | the Integrall part of the mixy 
anmber, by the denominator of the Fraftion 
annexed to the Integers, and unto the Pro- 


.Autt adde the Numerator of rhe ſaid Fra- 


Rien, ſo is the ſumme the Nmmtrator of | 


an improper frattion, whoſe denomjnator u 
the ſame with that of the ſaid frattion an- 
nexed. 

So 4% will be reduced into. the impro- 
per frattion 77 , for 4 being —_— by 
I2, the ProdudR is 48. unto which addi 
the Numerator 11, theſlumme is 59 for z 
new Nutmerator, which being placed over 
the Denominator 12, gives the 1weproper 
frattion 73 , which isequiralenc unto 42, 
& as will appeare by the 12%. R#/e of this 

ha | | 


prer. 
Toreduce a © X; A whole nunher #5 reduced into an 
whole num ;rmproper fraction , by placing the whole 


ber into an 


1mproper mber given, as 4 Numerator, and 1 4 
tration. = denominator. 
So 14 Integers will be reduced into the 


smproper fraction ** and one Integer into | 


the :mproper fraction =, 
; XI.. A whole number 3 reduced into as 
:mproper fraction which ſhall have any de- 


worinator aſſigned , in multiplying the 
Sh : whole 


— 


——_— ——_—__—_— xc 
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whole number given, by the denomenator 
aſſigned, and placing the Product as a Nu- 
merater, over the [aid denominator. 

Soif13 be given to bereduced, into an - 
im frection whole denominator 
ſhall be 4» multiply 13 by 4. ſo isthe Pro- 
duR 52, which being placed over 4, gives 
the improper fraction *2, equivalent unto 
13, ( as will appear by the next Rte) in 
likemanner-1.; may be reduced into B.- : 

XII. An improper frattion may bee ye- 70 reduce 
daced into its equivalent whole number or per FaRion 
mixt number, in this manner, viz. divide mo erate 
the Namerator by the denominator, ſo is or mixtcum- 
pob avs oy. on number or mixtt 

er ſought : So the improper frattion 
32 will CE nad og". mo 
4:% , for if 59 bee divided by 12, the quo- 
tient is 45% ; Alfo. the improper fraction 
2 will bee reduced into the whole number 
1. | SP it 1 

XIII. Fractions having unequall dtno- To reduce 
minators, may be' reduced In fractions of **Rionto 
the ſame vaine which ſhall have equali d- denowi- © 
nominators, by this Rule and the next. fol- hear 
lowing , viz. when two: fractions htzowpg fractions are 
A denominator s .- propoundedl, to = 
be reduced into two other fractions of 'the 
ſame value which ſhall have a _— 

e0- 
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. Bare found, which have equall denomins- 
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denominator, multiply the Numerator of 
the firſt frattion,( that u, either of them) 
by the denominator of the ſecond, ſo is the 
produtt a new N umerator ( correſpondent 
unto the Numerator of that firſt frattion,) 


Alſo multiply the Numerator of the ſe- | 
cond: fraftion by the Denonnnator of the | 


firſt, ſo is the Produtt a new Numerator | 


| ne unto the Numerator of the 
econd frattion ) laſtly, multiply the Deno- 
minators one by the other, ſo is the Produtt 
a common denominator to both the. ntw 
Numerators:. 

Thus if the fraftions © and } bee pro- 
pounded, multiply 2 by 5, ſo is the pro- 
duR 10 for anew Numerator corrcſpor- 
- unto 2: 
allo multipl 2 
4by 3, fk "9 

rodut FT | 
— a 8. 
new. Numera-- 75 5 
ror coreſpondent unto 4 : laſtly multi 
ply 3 by 5 , to is che produ& 1 5, which 

Il be -2 common denominator unto the 
new Numerators ; ſo the Fraftions !2 and 


X 
| 0A. oÞ4 


_—_—— 


tors and each of theſe new Fractions is& 
quall untaits correſpondent Fraction firlt 
| | | gxyen 


An. 


Ly Wu — -- —_— » wa TO» a. AF wh 
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giyen , viz. 7 is equall unto}, and ?? is 
equall unto *, (as will be manifeſt by rhe 
37, Rule of this Chapter.) ION 
. XIV. When three or more frattions Q; more 
which have unequall denominators , are GIINY 

wen to bee reduced as in the laſ®k Ryde , See conins- 
multiply the Numerator of each fraction __ 
and all the denominators excepting its own, the laſt 
continually, ſo ave the ſeverall products = =—— 
eriſing from ſuch continuall maltiplicati- 
on, new Numerators ; Laſtly multiply all 
the denominators continually, ſo is the pro- 
duct a common denominator to all the new 
Namerators. 

So if the fractions } 3 and, having 

unequall denominators, are giyento bee re- 
duced into three- other fractions of the 
fame value, which ſhall have equal! deno- 
minators, mulciply the Numerator 3,' into 
the - denominators '5/ and 7 continually , 
ſoisthe product 105; Allo multiply. rhe 
Nutnerator 2, into thedenominators 8 and 
7, continually, ſo isthe /ProduR 112 ; In 
like manner multiplying the Numerator 5, 
into the denominators $ and 5 continually 
theprodu& is 200, which 3 produdts are 3 

new Numerators ; Laſtly multiply, all the 
denominators $, 5,:and 7 continnall \lo 
isthe Product 280 Which is a common 3AM 
| | minator 


Arithmetique Book L 


minator to all the new Numerators ; thus 
the fractions 


z 2 
295, 342 and _8_5__ 
209 f 323 Liz 292 
222 are found, 7 2 280 
which haye e- 


quall denominators, and each of theſe new 
fractions is equall unto its correſpondent 
fraction furſt given, viz. 43+ is equall unto 
z 5 isequall unto 2, and #2 is equall un- 
to 7, as will be manifeſt .by the third Rae 
of this Chapter, 


is the Product a new Numerator, alſo mul- 
tiply all the denominators continually , 
ſo 1s the Product a new denominator. 
Thus if the componnd fraction * of 2, be 
given to bee reduced into a ſcugle fraction, 


mulciply the Numerators 2 and 3, one by 
the other, 


ſo is the produRt 6 for a new Nu- 
merator. Alſo multiplying the Denomina- 
tors 3 and 4 | 
one by the o- 3 of * 
ther, the pro» - :54 
duR is x2 fora | 
new detominator, fo is £( or +) the 


| fongle fraction (ought, being equivalent | 


unto 


Chap.7. "Natwrall, * : 
unt64of | the :compornnd' Fratftion ; gi- 
yen'to bee reduced : In like! manner the 
compiund  Fraftion of ob %7 will be re- 
duced into the fimgle Frattian ( cr 2): 
» Here you: may obſerve, thatwhen any 
terme ih a queſtion, belonging :to any of the 
ſubſequent Chapters,” is a compennd. Fra- 
#ion,iv is firſt of alltg be zxeduced intoja 
fingle Fiaftion 'by the: laſt mentioned 
Role. | 7 


65 


| 

XVI. -T wider more Frattiont being \pi- To finde 

ven, theremay bee whole "numbers found; anele ac. 
which ſpall havethe [ame Reafab or Propor> ſhall have 

tion as the»>Frafions given, viz. When den na C 

the Fruftions grven have nntquall denomsa "y fractions 


nators, reduce them into equivalent Fra> .num 


mixe 


bers 


Riens which\Jballhave a cammman, a: none. 8. 


nar, ( by the 13. of 14%. Rode off thas 
Chapter ) then regetting 1hd. conatiton denes! 
winator ; the. N umerators' ſhall have the 


ſame Reaſan or Proportion as tht Frattiong 
firſt given. 


So 2 and £ being given, will firſt of all 


be reduced into their equivalent Fractions 
izand 2*, Then rejed 


ing the common 
inator 40, the Numerators 24 and 


25 will have the ſame Reaſor with + and 

'# viz. ASÞ is to, lo is 2:4 to 25 : 

 Alſoif the fraRions 4, + and 5 were gi- 
F 


ven 


66 


which are inthe ſame proportion ane to | 


Alfa the faid 3* and 4* will bee reduced 

; into 2 and *2 , then reje&ing the 

_ '-- common \dethominator 24, the Nume- 
 rators 136 and 87 will have the ſame 
Reaſon 285% andg 4; viz. As 1364s 


-and 18 being given, therowill bee found 


Arithmetique Book], 
yen, there will bee found $8, 16, ahd 32, 


the other as the fraftions given : +In like | 
manner if njixt numbers bee given , there | 
may bee -whole numbers found which | 


ſhall have the ſame Reaſon or Proper | 
-2i0n as the '"mixt numbers, Ya 5+ and} 


3-4 being/\given , will bee firft reduced 
inco the improper fraftions *2 and? 
( by the 9h. Rule of this Chapter :- ) 


to$7, ſois-5* to 34: Allo x64 


33 and 26; which reduced into thei 
loweſt termes ( by the '2* Rule of this 
Chapter ) will bee 12. and 12 which 
have the' ſame Reaſon as 16+and 18. 


S—* 


Chap. 8. Natur." _ 


Crap, VIII, 


——— 


— —_— 


__— OO 


Of Addition of Frattions and mixt 


numbers. 


I V Hen the termes given to'Vte To adde 
added are ſingle \Frattions and ;— hand 
have a common denominator | adde alt the 1. When ; 
Numerators tegerher, ſo is the ſumme the oo nte,, 
Numeratoy of « Frattion, "whoſe denoni- vinazors, 
nator is the ſame with the\irommon' dewne- 
minator, which new Frattiown 5s the (uneme 
of the Frattions given robo altded. * 15! 

SoZ and & being given to beeadded, 
their ſ«x5me wall bee foynd © 5 wit. the 
fumme of the Numerators g'and 2;is5, .. 
which being placed oyer the 'common de-:n.,, 
nominaror 9; gives 5 : In like mynaer- © 
the /amme of theſe Fratthons 4, 5,4 and 
4 will bee'found 44, which (by the xw®, 
Rule of the 7*, Chapter )willbe found 
equivalent 2utgo '2-5, fo that 2 © 1s the 
'ſnmme of the Frattions given to be added. 

"I. Whey the Fraftiont' given to bee , v... 
wr =» « common denominat,orthty they have | 
- are firſt to her 'redhced” into» Frgttions of ©<qualde> 

the ſame value which ſhall bave þ; xenon png hl 
" F 3 dene- 


in 


— SR Root HO R TT 0 ll HERR ”&S on vc 


» oO 


The Addi- © 


tion of com-bteradded © 4 compornd F rattion 5 f wh 
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denominator ( by the 13, or 14. Rule 

of the 7, Chapter ) and then they may bee 

added by the firft Rule of this Chaprer. 

Soif 7 and% were given tobee added, 

their ſ#mme will bee found x £; for (by 

the LF Rule. 

of the 7 .Cha vw - 

;* «ate ) 24nd wall OY; 
' \ be reduced info —_— 

. 1 - their equivalent Fe 

”” fractions and 9%: 

--» .J5 Which baving 1 thatis 15 

. equall. denom+- | - 

.oazors may be.added according to the laſt 
Rule, 'and-ſo\the /amme + will bee found 
b;*: In like manner the ſamine of chele 
 Frattions * | +,and + will bee found 1% 

2 zIIÞ Whey any of the Frattions given 10 


-Egwmpernd Frattion 1s forſt of all to be re- 
tawced into a fingle Frattion by the 15%. 
Rue of the 7®; Chapter, and then you 


! ney procerd 45 before. . - 
I, $0%, and*.of + being. given to ber 
. added, their, {ſwmme will beodoind ++ Hex 


you may obſerye;, that the frattians gi 
; Vento bce added in all the former calcs, 
-- are ſuppoſed. to bee fractions of Integes 
* » Which have one and the- are poets 


| | 


— 


= * TT wn TT” of Kt. 


Chap. 8, Nataurall,. b. 69 
denomgnation, viz. if one,of 'the frattions —_ is 
given to bee added , beg a. frattion. of 3 Jenomine- 
pound fterling : all the reſt are allo to be yt 
traftions of a pound ſterling, and the thes Chap- 
like is to bee nnderſtood of. other deno- 
minations, Sox v1 5 
IV.-hen fraftions of Integers of differen 72,998 . 
denominations are gipen to beadded,they are Integers 
firſt of all tobe che 4 into frattions of In- Re have 
tegers which ſhall have one and the ſame par-. nominations 
ticalar dexomination ( by the 15. Rnle of 
thep®.C bapter)and then.they.may bee added 
by the 1*. or 2.4.; Rule of ths Chapter. . _ |, 
So if } of a pound, fterling ,'+ of 2 
ſhilling, and ? of a penny were given tobe 
added, reduce the two latter inzo frattions 
ofa pound ſterling by the 15%. Rule of 
the 7, Chapter viz. + of a ſhilling is 
2 of ; of,a pound ferling,which componnd 
fraftion being reduced into a ſingle frattm 
en, gives;Z /i, Likewiſe 4 ofa penny; is 
$ of 75 of ;3 of a pound ſterling , which. 
compound frattion being reduced , ofves 
 {4. Laſtly Z i. A 15, and 55; 46. being 
added according ito the 29 Rule of this 
Chapter , the ſamme 23339 h; 
will - bee found 78800. oc + 
-V. When mixt numbers are. given to be To adde. 
adacd, finde firſt of all the ſumme of the vers, 


frattions 


The fubrra. Y.! 
Ricn of fin- ©* - 


Arithnit#tyae-* Book 1. 
frdetions bf the '. by 24. Rite of this 
Chifrtr, thin atlde the Integer of Integtrs 
(if theft bits" why found) in the ſumme of 
the fructions, #nto the while nambers and 
colleet the fultome of them as you wert 
tanght by the 10, aud 11", Rules of the 
-2%, Chapres, * 
Soif 3%; 4%, and 164 were given to 
be added, their /ww#e will be found 2453; - 
.  »i&. the ſandm+ of the fraftions} , £, and 
; 3 will bee Found ( by the 24. Rule of this 
Chapter) to'bee 123, atid . the imme of 
whole number 3, 4. and: 16, is 23, un- 
t& Which adding 1 ( the Integet found in 
&i6 tarkihic of the RaRions ) the ſlmme is 
24; ſo that 244+ is the /amme of the mix: 
rmbets giver to be added. 


f_ _—_— _— 


by CHAP, IX. 
'Of Subtriction of Frattiont and mixt 
| nthombers. 


He» the termees given are both 


ple frogions © ſing Fractions and have 4 
they — common drndmitator, ſubtract the leſſer 
commonde- numerator fro the greater, and place tht 


'- remintler over the common denominater, 
.ſ6 ts Juch #5 frarrionthe difference between 
the 1015 givek * Thus 


_—_ IX YO _ 


<a a ww 


Chap. 9. . © Natural, 


"Thus the difference berweene the ſra- 
Aions;* and =} is 2; "Alſo the dif- 
ference between the fractions i= and £2, 
is 2, 


2 


o 


of the ſame valne which ſhall have a com- 
mon denominator ( by the 13". or 14". 
Rule of the 7. Chapter ) and then find 
their differenceby the laſt Rule. 

Sothe 4; grooms between the fractions 
® and Z, will be found &, viz. reducing 
the fractions given, into their cquiyalent 
fractions ?$ and £7 which haye a common 
denominator , the difference ſought will 
be foiind Z , by the firſt Rule of this 
Chapter. | 

III. hen one of the termes gives 4 4 


whole number or a mixt number, alſo when 4pm 
4 By a gt- 


both of them are mixt numbers, reduce 
ſuch whole, or mixt numbers into an tm- 
pr uf 5" or fractions, by the g'\, or 
10”, Rale of the 7*. Chapter,and then the 
\ ers will be according tothe 1.0r 24, 
ule of thus Chapter. 

$0 74 being given to be ſubtrated from 
12, the remainder will be found 4*; Al- 
log £ being given to be ſubtracted from 


F 4 I27 ; 


Il. when the termes given are both *, Vhen 
ſingle fractions and have not a common de- unequall 
nominator , redute them into fractions denomung- 


7% 


ab _- . IV. When' a whole number ts grven 
viz. 1. &'t0 bee ſmbtracted from a mixt number, 
whore num- ſabtract the ſaid whole number from the 


VIT- 


ber from 


mixt-mum- Whole part of the mixt niawber ( as u 
ber, 
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12: , the remainder will be. found 2:2, - 
by the ſnbſequent operation is is mani- 
feſt, | 


; WT x þ 15 95: 
3a 28 6.4 42 
DT a Ws" $ — FOR Z 

60 132 

38 95 
_ 4*thatis 44. 22 thatis 2 Z 


Although the 3 laſt Rgles bee ſuffici- 
ett for all 'caſes in Tabtraction of fractions, 
mixt numbers , or whole and mixt, ne- 
vertheleſle the following Rules will bee 
more expeditious in the ſubtra&tion of 
Tixt numbers, or whole and mixt, eſpe- 
cially when the [ntegrall part conſiſts of 
many places , as will be manifeſt by the 


operation, Viz. 


ranghr by the 3% and 4. Rules of the 
3%, Chaprer)) and unto the remainder at- 
mx "the fractionall part of the mixt 
number given, ſo 1s *the mixt numor | 
thus found the "remainder 'or difference 
ſought, 


« *Þ* A 
4 


— wy WW 


Chap. 9, | Natur all, 
As it 7 bee , 

given to bee ſub- IT 2 

trated from 245 : 

the remainder I 

will be 175 as by 

the operation is manifeſt, 

. V. Whena frattion ts given to bee ſub- Lg 

trafted from an Integer , ſnbtraft the eger. 

N umerator from the denominator , and 

place that which remaines over the Deno- 

minator, which new frattion thus found, ts 

the remainder oy difference ſought. 

So 5 being ſubtracted from an Tnreger 
or 1;, the remainder is 3: Allo 4 being 
ſubtracted from 1, the remainder is 75. 

VI. when a frattion js given to be ſub- 3A fraction 
tratted from a whole number greater then ge min. 
I, [ubtratt the [aid frattion from one of the bergremer 
Integers given ( by the laſt Rule ) ſo the —_—_ 
remaining Fraftion bcing annexed to the 
number of Integers leſſened by unity or 1, 

ves the remainder or difference ſought. 

Thus 7 being ſubtraed from —_—= re- 
mainder is 16; : Alto 7; being ſubtracted 
from 3 9,the remainder is 3853. _ 

VII. when a mixt number is given to 4 Sos 
be ſubtrafted from a whole number, ſub- \ whole 
tratt firſt of all (by the 5, Rule of this amber, 
Chapter ) the frattionall part of the mixt 


amber 


$A freftion 
from a miIxt 
number b 
this and the 
next Rule. 


- 122, the remain» 
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number, from an Integer borrowed from 
the whole number given, and ſet down the 
remaining frattio,, then adding the Trite- 
ger borrowed, unto the Integers of the 
mixt number , (ſubrratt the ſaid ſumme 

om the whole number given,( 4s 13 taught 
in ſabtrattion of whole numbers ) [0 that 
which remaines, together with the remain- 


ing frattion before found, is the remaindty 
or difference farts 

So ifg o_ be 
ſubtraKed fr6 50 
5o , the re- & WS 
muinder is 40 407; 


52, as bythe 0- 
jon is manifeſt. 
VII. when a fraftion ts given to bee 
ſubtratted from a mixt number , and the 
ſaid frartion i leſſe then the fractionall 
pert of the pixt number, ſubtract the 
O&ſſtr fr.2-tion from the greater by the T'. 
or 24, Rule of this C —_— the remains 
ing fraction being anntxed ts the whale 
part 4 4 the mixe amber, dives the te; 

mainder or difference ſought. 

+ being 


der is 12>, as 


- <<. &@. mm. WS R93ﬀQ@O» 


Ta, 


0 Þ- "IP 


| Xs © EE i. 


Chi. 9. Nithiral, 
by 'the operatioh i manifeſt. 

IX. when a'frartion is given to bre 
ſabtracted from a #ixt number , and the 
{ard fraction 1s greater then the fractionall 
pitt of the mixt number ,” ſubtratt the ſaid 
gtater frattion from an Integer borrowed 
from the mixt namber , ( by the 5, Rule 
of this Chapter ) and addr the remaining , 
fraction unto the ffactiondll part of the 
mixt number ( by the 1*. of 24, Rae of the 
$%, Chapter) To the fraction fotind by that 
addition being annexed to the whole part of 
the mixt nur#ber leſſened by an Integer, of 
1, gives the remainder or difference ſought. 
. Thus 5 being ſubtradted from 13 }, the 


remainder 1s 


1252. viz, ſub- I3 n 
tradting 5 from Og 
1, the remain- 122 


der is } which 

added to gives 2;which being annexed to 
12 ( the humbet of Integers, in the mixt 
number leſſened by t or unity ) giyes 
122 the remainder fought. 


X.When a mixt number is five to be ſub wo 3 
Iract ed from a mixt namber, and the fra- from a mixt 


onal part of the mixt number to bee ſub- 


tracted, is leſſe then the fractionall part next Rule 


of the mit number from which you are to 
ſub- 
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ſubtract , ſubtract the ſaid leſſer fraction 
from the greater, ( by the 1*. or 24, Rule of 
this Chapter ) and ſet down the remaining 
fraction : alſo ſubtract the Integers of the 
leſſer mixt number from the Integers of 
the greater ( as in Subtraction of whole 
——) ſo is the mixt number thu 
fonnd, the remainder or difference ſought. 

So if 174 bee gipen to be ſubtradted 
from 20+, the re- 


mainder will bee 20 7 
found 3 13 ; viz. >. FO-tE 
ſubcrafting #from 32 


+ the remainder 
is 3, Alſo ſubcraQting 17 from 20 the re- 
mainder is 3, 
' KXL. when a mixt number « givento 
bee ſubtracted from a mixt a and 
the fractionall part of the mixt number to 
be ſubtracted, is greater then the fractions * 
all part of the mixt number from which 
Jon are to ſubtract , ſubtract the ſaid 
reater fraction from an Integer borrowed 
om the greater mixt number ( by the 5®. 
Rule of this Chapter) and adde the remain- 
ing fraction unto the fractionall part of 
' the leſſer mixt number ( by the 1'. or 29, 
Rale of the 8. Chapter) ſo ts the ſunme to 
be reſerved as the fractionall part of the 


remainder 


—_2 —_—- 
» wa, 


—_ 


Chap. 9, N, al ur all I 

remainder ſought ; then adds the Integer 
berrowed, unto the Integers of the leſſer 
mixt number and ſWtract the ſumme from 
the Integers of the greater mixt number, 
(454% Subtraction of whole number: )ſothat 
which remaines”,” together with the fracti- 


7 


on before reſerved, the remainder or dif- . 


ferewce ſought. © * \ #\ 
"Thus if 20 $be given to be fubtrafted 
from'3 5 +; the- remainder will bee found 


143 viz. fub-': 


wadting +} from" 355" 
an'7nreger or 'x; ©: | 20'':' 
the” remainder 1s” ©” 3» Jo 
:: which added to 


Loives #2, i then! addilo the. Hireger botr- 
- norte 20), 2 'onſt Gee = Ff which 
ſubtracted from $5, the remainder is 14, 
Ghar ithe remainder or difference ſought 
Wagdd whe et mhihey' nn 


"When you catmioteleetly diſcernewhich To diſcerne 
isthe greater of two fractions, "having wth of z tra 
equalt-degothindtors, reduce” them 'into #99. + 


fractions of the fame value which ſhall 


Rule of the p*, Chapter,and then it w 
apparent. -* 


'havea common defleminator, by noun? —_ | 
ul be 


TELE CHAP, 


#” & : 
IT; 


" 
4 
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PY —— 
——— — 
. . 


Cuahik- 6 


| 
of Mnttiplicatign of Fractions uy 
', mixt wiqubers. 


-n oy I, Hen the termes given #9 bee 
Points woltiplyed axe both ſingle: fre- 
Frions , wu/riply the uumerataers oye by the 
other, ſoi i« the product a thew tears 
Alſo multiply the denomynatare ong 
ether, ſo 1s the product a new dearnizes, 
which new fraction is the. product ſanght'; 
ANEInY given, 0 be multiply- 
; the product will be. found 3} : Ap 
yy heing mauſtiplied age by the other, 
the product will will bee Found Herr 
you may 0bſerye, that- in multiplication 
of Fractions ,, the Product isalwayslefle 
i . hon cher of che cergnes giycn, tor in mwul- 
*”  Mplication, 2s ugity or.1-15 40 either ofthe 
ps tern: 10 


thep 

mar” II. he one of 'ghe'rermes gives © 
whole numb er or & AT aaa 
when both of them are mixt numbers, 
duce ſuch whole number or mixt mk 
or numbers into an improper fraction 

fraction 


Chap. 19. Natural. 


fractions by the 9%. or 10 Rule of the 7% 
Chapter,and then the operation will be the 
ſame 4s in the laſt Rule. 

So 82 being giyen to be multiplyed by 
5 , the Prodxzct will be found 43 + ; vis. 
$*heiog reduced into an improper fracti- 
. ill Þee *2 : Allo 5 will Oper ſs then 
| multiplying 26 by 5, the Prodxce is 130 

fora new numerator : Alfo qujaryu's 
Zby 2 » the Produce is 3 for.a wow ! 
migator,which new Fractios = being re- | 
duced ( according to the 12s Kale of the 
79, Chapter ) will, bee 43 4 the Product 
ſought. In like. manner 74 heipgawlti 
plyed by 5%, the Produce will bee found 
42; Here obſerve, that when gither of 
the termes given is a compeand Frqction it 
fiſt of all 19: bge ceducech intoa fingle 
Fences , and.chen the operation is as be- 

ore, bs 

| Other Rules mightbe preſcribed for the 
multiplication of mixt numbgs., but þe- 
cauſe the opegatipn by ſuch Raps, would 
belittle or nothing briefer then the pperati- 
onby the laſt Rule, it would be {uperflu- 
ousto expreſle them, 7 


CuAP, 


Franc 


Book'T, 


Arithmetique 


Of Divifion'ef Fractions and mixt 
acute , , 


of fagle L WW the termes given are bi 
; fnele fractions , multiply the 


denominator of the Diviſor by the num. 
rator of the Dividend; fo-ts the product d 
new numerator: Alſo multiply the nw 
merarer of the Diviſor by the denominator 
of ie, Dividend, ſo © the product a new 

OWIMALIY, which new Jruntiod is the 
quotient ſought. __ 

So if Fbee given to be diyided by * the 
qubhitnit' wit bee found 3-;' v5z. mult 


plying 5 by 4 


the PRI | Diviſer mos 
is 20' far* a Fi 
new niiniera- - ed Fg - 
tor;/allo mul- "Ie. : 

tiplying >by { LYLE ens 
9, the - pro- þ7 120 


du& is 27 for a new jo has lo 
is 22 the”, quotient ſought ; In like man- 
ter "if £ ble oiyen to bee diyided by” 


j 


Chapt 11. 


the quotient will 2 "OV 
tefond'2 35 = 7 _— 
as by the ope- +1} 15 thatis2 54+ 
ration in the Aſargent is manifeſt Here 
yot- may obſerve that in-D5viie by 
Fractions, the quotient "walwayes greater 
then either of the Frattions given ; for in 
D395 fm, As'the- Diviſor Wi anityork, 
ſois the Dividend to' the quorient. 


II.' hen one of the' Try mes Yiveris 4 The diviſi- 


whole unmber or 'a mit tlember- þ WIL 
when both are mixt numbers, Redhve fath 
whole number or mixt Samber by 'n1Mbby 
into au improper Frattion or Fraftims; b 
the 9," or 10. 'Rale of 'the 7. Chip, 
and then the operatian”- -will be the {anlit as 
in the laſt rule. £1, 24 (RIKVH 
Soif 42 be divided by-7 4; the pabrienc 
will be found' 5 +, ters 43> 37. 
as by the operation x > 9% a 
in the Margent is " TING 
manifes. . ® thatis 5 : 
In like” manner if 6+ he divided by 35 33 
the quotient will be found YE, Alſoif oF - 


be divided by 12 5 £ che qliSderic wilf bee 
tound 2*, Here obſerve: chat when either 
of the Tenth oiven is a Compornd F ratti- 
on, it isto be reduced i into x P nele Fratti- 
Oy /and then the Run will 


be as before. 
CHAP, 
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© HAP, XIL 
* the reduttion. of vulgar Fractions. | 


— 


$150 Decimalls. 


I —Hat which hath been Py 
vulgar Frattions in the $®, « 
Seethe 4 10®, and 11%, Chapters, may beallort 
Decimalls ted with farre -moxe conyeniency and & | 
WOp-s. - cility by decimul/ Frattions ; ( as willly 
manifeſt inthe ene dns 
exccllenc uſe in Arichmerigue in genenl} . 
cially \in the Dot inc of plain] | 
Triaogle, av the practicall part of( 
ometry, is well known to ſuchiwho area , 
exciſed in'Calerlations: Now to thee , 
that queſtions which are'totally or in} 
compoled of v«lgar Frattions, may. be 
ſolved by decimalls, the way of-reduci 
vulgar Frattions to decimals is firſttoly | 
&known,whith this cha cageert eprincipallyai 
'At«,, The i invention of decimall . Arith 
rique writes not many yeares;}and fincet 
firſt inyendon thereof, time .and:pradt 
-hathadded much perfection pm] 
vers-challegge the firſt invention oft, be | 
truely I know not ; The truth is,;thete! 


1 


a 


Chap.ap. Nattred. B3 
nomanmugh -yerftim Galeylztrogs, but 

.muſt-needs upon; lone pecalion H5-other 
lbgpon k : for: my: par, Seatinghy 


. | of Ramwdln ra Sac eytler hae » on. Cum. 
end «be raots ; for by-auncaing> hes © ——_ 
ſn fender bro- Zim. & 


kencpants of the rooesoere:convenediono 
Droinelr, pſ0 fatto; as your ſhall here- 
afrerbenvghtby thet9®) Rule of ther. 
Chapeer,jand by the\22. —_—_—— 
.chapter of this; preſent bodke. - - 
IL 4 ſingle. "Eneftios abickivgd [De- © done 
:romell, may. be roducedto a Decimall bf the vulgar Fra- 


| Wl lame 4lac,or infineely neere ey; Bivifeen ; _ IA 


For if worothe N wmerdtoneh the Frattigs -— 


| | propoxnded, .Cyphers wt pleaſmrebe ganueee- Frattions 
UM} 9d, a4 therw hole be divided by. the:Demo- 


winator, "the. \ args the dec rmallore- 


quired. 
So Fbeing propounded tobe anluentcs 


ol axdecime/l will be changedinto .625«thar 
* 134 for:anmexing Cyphers unto the Nu- 


meracor:5. it willbbe:5 eoo:&c which be- 


wgdrvided by > the Devomivuator $:the _ 
F tient will be 625, before whigh, 


(| @poinr)ir will be26>7. '(chdris 542) the 


ho drommulSaugh. : Allois.wg{l bee reduced 


e#-incothe ecawal v215, (or 25) waditen- 


G 2 to 


Arithinetique Book 1, 
to! ,2857,8&c. or 5222 almoſt, for 2 can 
not becconyerted into - a decimal exaftly 
equallunto it, and the like will happen | 
the ReduFftion of moſt yulgar Frattionsty) 
decimals, but by the continuall annexing 
of:Cyphers unto:the Numerator as before, 
you may approch infinitely -neare. He 
you are to'obſeryethat in reducing a y 
fractiontoa decimal, it ſometimes fak 
our, that the firſt place, or more of the for 
moſt places ofthe decimal _ will be 
her or c which may be diſcc 
wb EY ViRe : 
TIE if in the Reduction of a Fr 
to #'Hecimal according to the laſt rule, 
place of units in the Diviſor at" the firſt 
mand, extend unto the firſt of the cypi 
annexed as before, the firſt figure in th 
quotient will be tenths, (viz. the firſt pla 
of the decimal ſought ; ) but if it ex 
unto-rhe 24. cypher, the firſt figure in t 
quotient will be handreds; (v12. the ſe 
place-of the decimall ſought) and in ſ# 
caſe. one cypher .1s to be prefixed ; if 
the: third cypher, rwo cyphers. are to 
prefixed, &c. 
So 2 will bee reduced into the dec 
+95'; Allo & will bee converced:.. intol 
decimal 0375; Likewiſe 5; - 
. I { 


> Eres 1 WW a —. co. ai. 
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reduced into' the- drvimall 00416, We; " 


IV. Whend coypownd Frivri0l is — Com- 
ven to bee | reductal 10-391 Decimal; IPA /Fractions. 


duce firſt of all ſuch ound Fra. 
ction into a fingle Fr FH, by bythe 15%, 

Rule of " rhe 9. nid ifter- 
wards: (#eh; Fil Fraction pe decimil \ 
according to" the ſecont#'and neue rules of 


this Chapter, © (5 © 09 i 11cm: BE 20utB ji 
So of &of 2!(Whith may. ' 
13 graities 7707 wai Yeding pes 


roberedued/to » Deciaw4l, will be poty 
ged-into+ 40032 5, "8c! /Forfirft of all the 
laid compound FraftinWill i bee redhicet 
into the fingle Fration =Z\and afterwards 
the ſaid ſingle Fraction.Baes 'the derimal, 
'00225;;&c. , 
In like manner Avieanital) beds 


| genury Fractions may bee reductd<rt6 


Derimalr, for fince Degree" is uſually dis 
vided-intd |  fixrie pes oh or _— x 
Prime or' Minute into” ſixtie' Second) | 't 
Second intd Fixtie Thirds': 1'Thirdiito 
60Foxrths,&%c.and conſequently a Degret 
tsequall ro "fixtic Miniitet of Primey, ot 
3600 'Seconds, or 216000 T hirde, or 
12960000 Forrths,, &e. Therefore 7 
Minntes "or Primer, are 7; Degree, 


which{ by the ſecond Rule of this Chap.) 
G4 ay 


Arſthmetique Book 1; 
maybe redaced incathe. Decimal; L166, 
8a Allo. 29: T hinds: are, rad Degree, 
which will ba-xeuecd. into.-the. Decimal, 


a o þ " ) ol ' " mn im; | 
"000134, 86, Mareover, 5.8: 33:14:1 


that is, 158" Priazer'» 28 Seconds. 14 
Thirds,,,Aands 1. Forrths. may;\be\ redu- 
ced to.a \dicimiel- in. this manger.,, 252, 
Reduce them all into Foxrths, {according 
tothe-thixd Reſp gkthe (rxch, chapter); lo 
will y1Q4-;finge. LH047:652- Foxxzths, "Of: 
I Agee, \which accordipgtohes, 
Rely of Yhisetiapo) illbe reduecd inco the. 
deity; 9715 BRO Wife: 0 t 


Vee 4 ad theftre/ards gr oumnd-te f Nw 


the, ea{wing;! Tabla, &x-helpr  whareuf; the 
Fractions or knowne parts of, Money, 
Waigut, Mraſue, 0% are reduced ity Lic- 
cimnals}#0- the. eng-!they may bee-neade mus 
apt, far. operation,.. and- {#ch. mbich. haut 
' muchpractice. in Altronomicall Caltulz, 
tigns we7- meky. Tables for. the, Reductie 
of, Sexagerary Fractions 4nzoDecimals, 
- Conwras | 
Mozeever you may.olcrve,thas although 
the dicianarls ingankt-of theT ables hereatth 
explained, aonfltef 705-8 Figures, yer. u 
_— _ rr wry 
PRIT AVE dcmnlion to uleartly the fill; 
andſometimes fear. Th 


| 


: 


| 
| 


S * 


Rd 


THRzE a WEaDT=asS”-C> I. SpOMWMms T2 OD inte = 


Ge = 


| 


1 


' 


| 


&+ 
The Tawr 
- REDUCPION.: 
Engliſh". Coine. | D-x3, 00583333 
ro mn ——T0 04166667 
$k.19' | 95 720.AFG37S 7! 
18 | 9 8 þ 03333333 
77 t85 [4 hav pan 
16 | 8 Gt 0ag >: 
15 þ 75 5 | 03983333 
14 | 7 4 | £3466667 
x3 | 65 \ Þ þ OJAS: 1 
x> |6 2 | 899333 33 
rt |'55 x þ 99416667 
ro 5 weaeeh Tad bd HE 
9 | 45 F, 3003125 
814 2 | 00308333 
7 1 35 x | 00104167 
''% ? comms þ 
5 | 25 Tray Watt. 
2 ITT ———— — 
- I5 O. 15 | 91666667 
2|1 10 | 83333353 
I. O5 | 9175 


——_————— 


"GERT". -a 


The Table 


| 


S4 
Qr———_—_—_ 


66666667 


8 
Þ|? SB334306 Br.s 
5 1664687 ) JA 
4 33333333 = 
"IT uo6555; | 19 
::7 8 08335344 | 118! 
(—_— 17 
P. 1% 07916667 16 
"x8 [075% I5 
726. 097083333] 14 
16 R666666674h 13 
: © 5P0825; I2 
IP Pd53833333]} 27 
137694166674 10 
x27 Þ : 9 
Wn þ64533233] 5 
t0T04166667 7 
29} 0375 + 6 
; Df 03333333 5 
215102916667 4q 
So 6-025 3 
\\ $4. 62083333 : 
« 4 | 01666667 I 
239 dotzy ! - 
* ©} d0833333 | 
I | 00416667 


| 90381944 


J 003225 
00295139 || 


00347222 


00399305 
00364583 


00329861 


00279778 
00260417 | 
00247056 | 
0582.2 $694 
00208333 


00199972 || 


00173611 
0015625 
00138389 
O@12T528 
00104166 
00088805 
0006 9444 
0005 208} | 
06034722 


« 1 
I 


Averdupoit 


——_—_ 


06917-361 | 


— 


— 


_— 


great waight 


3 4475: 
2.J#4- 1-5 
1,44 25, 


_— — - 


1þ. 27 | 24107142 | 
26 | 23214285 | 
25 | 22321428 | 
244121428571 
23920535714 | 
: 234 19642857 | 


375 i 
20 17857143 
19 |:16964286 
I8 | 16071428 


I7 |\r5178571} 
I6 | 14285714 |, 


I5 [113392857 
14 | 125 

I} |{(p1607143 
I2 | 10714286 
I1 | 09821428 
10\-08928571 
94 0803 3714 
8$| 07142857 


 T.xR , 0005 5B04 
3+qH. 
balfe 
I," 4#. 


04464286 
03571428 
| 02678571 
1785714 


7 
6 WELTA 5 
5 
4 


I2 00669643 
11" d61 3839 
10 505 58035 
9 00502232; 
8 c0446429 
7” 00396625 
6 - 00334821| 
5 00299018! 
4 00223214; 
3 | 001674T1I 
2 | 00111607 


| 44244. 

q604185 3 
<00327902 
0001 2951 
Averax iopors 


- _ 4. 


"1-3 9 oþ bt A 2H 


| 
05859375 
| 0546875 
05078115 
| @46875 

| 04296875 


| 0390625 


Pi. 


M » w þo wm AW &D© 


®. 
LE 


Ge > 


——_ . 


©3515625 


03125 
02734375 


. 0234375 


oOl9y3125 
OT5625 

O17187%5 
0078 125 
00390625 


. 00292969 


| 


OCT9F 312 
Ca0976 56 


ſures, 


SF Powe © wo 44 oa Aw 


A 


of Reqwition; 


Drie Meaſires- 
75 

'75 

6XF, 

's 

375 

25 

125 


Bui 9. 
61 


093751 
10625 
*["OPP'25! 
0234375 
.015625, 
, 007812 5 
005859 4 
z 0039063 
- 1.* ODTI9531 
WPAAIY Y 


theimegers being 
nands and (els, 
27 = 
215 
25 


L 


W\Y 


Ling 'Meafares, | 


nail.3( 


IOr 


© 


Al 
BY vywShw aw © 


| 92 The Table, &c. 
24 |065755S. , 
- 644 : Dozens 
22 |.060274 | De.11 [9166667 
21 | 057536 10 | 8333333 
201054795 9175 
I9 | 05205 Fi 3 | 6666667 
1$ | 049316 7 | $$33333 
17 | 046577 6|$::ic: || 
I6 | 043837 5 | 4166667 | 
I5 | 041097 4 | 3333.333 
14-0783 57 3:25 Af 
13..635617 2 | 1666667 | 
12 | 032377 r | 0833333 
xx 030137 Pa. ji | 076388 | || 
10 102729 10 } 0694444 
9 | 024657 9 | 0625 | 
3) »02 1918 $ | o555555- 
7 | 019178 7 | 0486111 
6 | 026438 6 | 0416667 
5' [023698 5 | 0347222 
Hips + 1 4 | 9277778 
| -3-0082192 2 | 0208333 
22 9054795 2 | 0138889 
'T * 00237397 I | 0069444 | 
Rove ; 
VI. The, 
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VL This Table aforegoing conſiſts of TheTabler 
wine ſeverall Table 0 which % firſt in. 
(intituled Engliſh money ) contains in the 
firſt Columne thereof the particular Fra- 

Rions (viz. the faillings, pence, and far- 
things) of a pound Sterling ; and in the 
other Columne the decimalls, unto which 
they 'may be reſpectively reduced : Soin 
the ſame Tablet 65 is the decimall, anfwe- 
rable ro 13,s. 02083333 to 5, d. and 
003125 to 3, f. 

VII. The next T ablet (intituled T roy »-' Of Troy 
waight ) contains in the firſt Columne eu 
thereof the particular Fractions, (viz. the 
Ounces, Penny waights, and graines) of a 
pound Troy, and in the other their reſpe= 
ctive decimalls : So 66666666 is the 
correſpondent decimall of $- ounces, 
05833333 of fourteen penny waight, and ! 
002083323 of 12 graines. 

VIHI. The third T able ( intituled A , of aver 
verdupois great weight, contains in the duyoisgreft 
firſt Columne thereof the Fractions ( viz. "Ps. 
the Quarters, Pounds, Ounces, and quar- 
ters of Ounces) of a Hundred actotdling to 
Auerdupois waight, and in the other Teir 
proper decimalls:' So 5 is the decimall of 
two quarters or half a hundred, 151978571 
of 17 ' pounds; 00334821 of 6- —_— 


94 Arithmttique BookY. 
and-do04185;3 the. decimallot 3 quarters | 


-of an Ounce. | 
Sens Licks IX. The fourth (intiraled twerdrepys 
waight, »litle waighr)ſhowerhyon the Fraetian'\vin, | 
the Qunces,,dramrcaudiquarters of drams) 
of x poxeud  Averdups:s;rogetber withtheir 
« reſpective decimalls: So the deciwall-sf | 
\three Qunces -is 1875, the decimallcotly | 
Drammes is ©3 5156 z75,, and rhexdrcima!l | 
of once quarter of :a/Dram-is 00097656. 
.$. Of liquid X. The fifth (intituled Liquid meaſres) 
» Mealures. 2th the Fractions ( viz-the Pines, and 

<warters of pintsYof a Galton, and likewiſe 
Lanka 4x _—_— : 'Sothe decomull 
of five Pintsis 625, and rhe decimall of | 
ewo quarters or halfe of a Pintis 0625. 
6. Of Diy/ XI. The ſixth(intitnled Dry meaſures) | 
" giver you the Fractions, (vi2. the Buybels, 
;Peckes, quarters of Peckes aud rpintes ) 
* of aquarter, together-with their: peculiar 
aecrmalls : So 375 is 'the deciinall of 
three Buſhels, . 03135 of - one: Pecke, 
D2343975'of * gf a'Pecke, and 0039063 

-of two-Pints, | 

7. OfLong XII, The ſeaventh(intitaled Turds and 
—_—_ Els) effers . you the Fractions *(-viz.. 'the 
Querrers, Nailer, and quarteroof Nails) 

«8 Eardsor 'Bls, and their reſpertivedeci- 
rmalls : So is us the devimall of one 


quarte 


Md 


Chap. iz. MNatwal. 95 


rter of a Yard or Ell, 125 &f wo 
Nailes, and £46875 of threequanters of 
a Naile- 

XI. The eighth(intieuled T inve;)jpre- 8. Of Time, 
ſents unto you the Fractions (via. the 
Moneths and Dayes)of the Teare, rogarher 
with their decimalls : $o 58333 33 sthe 
decimall of ſeayen moneths, and 043837 
of 16 dayes. / 

XIV. The ninth andlaſt Tablet (inte- ed _ 
tuled Dozens) yields you rhe Fractions ; comaced by 
(vize the dozens and particulars, of a greſſe, the Dozen- 
ar alſo'their reſpective decimalls.: So 25 
isthe deeimall of 3 Dozen, and.o4$ 6111 
of 7 Particulars, 

XV. When a ſingle Fruction f #nWof The vie of 
\the-premiſed Tablets i propornded to bee he me 
xeduced to -a decimall, finde it inthe forſt the Redu- 
Colmmne of the-Tablet, unts whichit-be- —_ fngle 
longs; -this don, juſt againſt that-Fracti- Fractions to 
0n-ſo found, 'you ſball , w- .the dreimall Pocimals. * 
required * .S0.4:3;5, -beirigg propaundetd, 
taking. the laſt ,premiſed Table, JI finde 
"þ s, inthe -firft -Columne of.che ;Cablet 


of .ansy, and juſt =gainſt the (ane thir- 


een ſhillings, T obſerve 65, 2beforeawbich 


having prefixed a point, and by that means 
Fs | P po Y 


it for a decimall ( according tothe 


twenty fifth Rule of the firſt Chaprer 0 
r 


96 


 lents 14, s 5, d. the fraRtion propounded: | 


Avithmetique Book 1, 
this Booke:) I' conclude-the ſame 65 fo 
ordetcd, to be the 'corte[pondent decimall | 
of thirtecg ſhillings the faction propoun- | 
ded':'Þn like manner 0019097 is the a+ | 
cimathof 1x Grains in the Tablet of Trq 
waight .z "and ,035714 the: decimal! of 


"41b. in *che Tablet of Averdupors great 


waight, &c. 

XVI When two or more fractiont ar | 
propotmnaed, and it ts required to finde a | 
decimall equivalent unto the ſhmme of | 
them, finde the decimall of each of the fre 
etions given according to the laſt Rule, 
then a1ding together the decimals ſo found, | 
that intire ſumme ts the decimall ſought: | 
So 13,5. 5d. being reduced to a decimall, 
is .67083 3;for the d:c:mall of 1 3 5-18-65 
and the aecimallof 5, d, ,020$3 3, which 
being added together (by the 2 rule of the 
I2 Chapter of this Booke ) amount to 
«67083 3, viz. the decimall which Teprt | 


In like manner the derimall of 5 Qunce, | 
9 penny waight,and 13 Grains is: 45 641, | 
and the' decimall of + C.19, lb. 7 Ouncs| 
Is +67354, &c, ib 9h 


'; 


"236 } 
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4 7. ounc. 00390 
4- . — 
we ; 67354 


þ.. And here as you ſee mcere frations 
41; | duced, fo likewiſe may che fractions af 
6 mixt numbers, be reduced to, decimalls : 

for example,: thele numbers - 97, 1b. 7, 
4 | Ounces. x 3 4 dramme, [tex of 67 Gallons, 
«pints, /rems 28 Quarters, 0, Buſhell,2 * 
_ | Pecks, and 3 Pints after reduction are 97, 
4.1 4391. 67, 71875, and 28, 078, 


ces, | | 
wi, | 974375 67 .625 28-0625 
oh 9507 :0937_: ___ 0156 
| | ___ 0009) © 67.7187 | _ 28.0781 
"|. 97-4891, | 


Again, | 


98 Arithmitique Book 1, 
Again, 22 } yards, 3 * Nailes ; Item 17 

yeares:9 moneths, and 22' dayes ; Item! 

. 36 Groſle, 3 Dozen and 5 particular, 
being reduced, are 23 .7031, 17 .8102, 


36 ,2847. 
22s 5 
«1875 17 «75 26 «25 
«0156 06027 «0347, 


22.7031 1781027 36.284) 
XVII. When a decimall is propoundel 
to know what Frattion it repreſents, ſear 
3. OFPECL- 2 he ſame decimall in the ſecond Columned 
Single the Tablet, unto which it belongs, when! 
Fractions, £0 finde- it expreſly, the number ju) 
againſt 5t in the firſt Columne 5s the fre 
Eton you hooke for : So 65 (repreſenty! 
the fraction of a pound ferhing ) being 

given, I finde it in the ſecond Colwmne 
the Tablet of Aforcy,and over againſt iti 
the fitt colwmmne 1 finde 23,5. which is th 

fraction repreſented by .6y, the ders 
propounded. In like manner 3 .e0%/ 
( repreſenting 3 Ib. and,0024 of a pouts 
, Troy ) being propounded, the nuihde! 
repreſented by it, is 3+ 1b. o, Qunc.o, j? 
I 4 graines. 

XVIII. hen in the ſecond colummnt: 
the Tablet, unto which you are direftl, 


J 
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J0# cannot preciſely finde the decimait pro« 
pornded, ſearch that, which bring leſſe; - 
lars comes neereſÞ unto it, and rake the namver 
02, that anſwers unto it 31 the firſt colamne 
for the greareſt frattion of the number re= 
quired : then dedutting the decimgll ſo 
found ont of the decimall given, finde like- 
| wiſe the remainder, as another decimall, 
341} and take his correſpondent number for the 
$41 next frattion of the number required; And 
ndel} Joproceed im that order, till you have dif- 
ard} covered the intire number repreſented by 
med! the decimall propounded. 
phe] ' Example : 6739 being propounded, I 
185} demand the fraction of a Pound S!e#/ivg 
#44 repreſented by it ; The decimalf inthe Ta- 
nity! bler of money, which being leffe comes 
deing} neareſt to .673 9 is .65, whole correfpott- 
med} dent number in that Tablet is f 3, which 
tity} arethe billings of the numHer required ; 
is th} Then fubcraRting (by che 1 Rle of rhe 14 
ime! Chapter of this Booke ) 65 out of 
e0 .6739, the remainder is 0239 , and 
ous the neareſt decimall in the fame Tablct 
| to'0239 is,0208, whoſe correſpondent 
0, number is 5, which are the pence of the 
} number required * Laff of «ff dedn&ing 
pine! ,0203 out of .0239, the. remainder is 
efteh, «0031, which giyes you in the firſt co- 
', 0 H 3 lumne 
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Again, 22 } yards, 3 * Nailes ; Item 17! 
yeares:9/ moneths, and 22' dayes 3 ten! 

. 36 Groſle, 3 Dozen and 5 particular, 
being reduced, are 23 ,7031, 17 .$102, 
36 ,2847. 


22s 5 | 
«1875 I7 «75 36 «25 
«0156 «06027 «0347, 


22.7031 1781027 36.284) 
XVII. when a decimall is propoundt 
' to know what Frattion it repreſents ſear 
" the ſame decimall in the ſecond Column 
the Tablet, unto which it belongs, when 
sf 70w finde- it expreſly, the number juj 
againſt it in the' firſt Columne is the fre) 
Eton you books for: So 65 (reprelcntin: 
the fracjon of a pound ferking ) beity 
given, I finde'it in the ſecond Colwmne 
the Tablet of Afoncy,and over againſt ity 
the fitft colmmne T tinde 13,5. which is th; 
fraQtion repreſenred by .6 yg, the ders 
propounded, In like manher 3 ,00u4 
( repreſenting 3 Ib. and,0024 of a pal 
Troy ) being propounded, the 1 
repreſented by it, is 3. 1b. o, Qunc-o, } 
I4 graines. | 
XVIII. hen in the ſecond colunme | 
the Tablet, unto which you are direfttl, 


J } 


c 1, 
"17 
Ttem 


la 


I02, 


25 
2341, 
2347 
1 
earct 
mnt 


ne 
+ 


| 


= 
Wwe 

R ity 
is tht 
5 
©0124 


w_— 


: 
mnt | 


reftel, 
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J0u cannot preciſely finde the decimall pros 
pornded,” ſearch that, which bring leſſe; 
comes neereſt unto it, and take rhe number 
that anſwers unto it in the firſt colamne 
for the greareſt frattion of the number re« 
quired : then dedufting the decimall [0 
found ont of the decimall given, finde like- 
Wiſe the remainder, as another decimall, 
and take hu \ correſpondent number for the 
next frattion of the number required; And 
ſoproceed im that order, till you have diſ- 
covered the intire number repreſented by 

the decimall propounded. 
Example : 6739 being propounded, I 
demand the fraction of a potnd Selig 
repreſented by it ; The decimelf inthe Ta- 
bler of money, which being leffe cores 
neareſt to :673 9 is .65, whole cotrefport- 
dent number in that Tabler is f3, which 
are the ſhillings of the numer required ; 
Then fubtratting (by che t Re of the 14 
Chapter of this Booke ) 65 out of 
.6739, the remainder is 0239 , and 
the neareſt decimall in the fame Tablct 
t0*0239 i$.,0208, whoſe correſpondent 
number is 5, which are the pence of-the 
number required * Laft of «ff dednAtng 
0203 out of .0239, the. remainder is 
«0031, which giyes you in the firſt co- 
H 2 lumne 


$9 
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lumne 3, bcing the farthings of the num- 
ber required* : So that I conclude the in- 
tire fraction repreſented by the decimal. 


6739, 13,5,5,9.3,f. 


13,3:-5,d.3,f. .6739 
.65 


.0229 
,0208 


0031 


; Inlike mauner 7. 359, C. being redu- 
ced by the Tablet of phpenp'f por 
94 


waight is 7 4, C. 12, Ib. 4, ounc. 


+58, 1b. reduced by the Tablet of Averdy- | 
pors little waight; is 94, 1b, 9, ounces | 


6 drammes. 


" 7, C1, qu-12,1b.4, ounc. 7.359 
25 
1 09 
107 
©02 


— — - _ 


94,lb.9, Ounce. 6, dram. 94. 58 , 
56 ; 

02 * 
- XIX, 


Chap. 12. © Natural, 


XIX. Any decimall being propotnded, 
the value thereof in the known parts of thi 
Integer, may be found without help of thi 
Table of Reduttion, Viz. by Multiplicds 
tion; for if the decimall given be multi: 
plied (according to the Rules of decimal 
Multiplication expreſſed ins the 15. Chaps 
ter) by the number of known parts of t 
next inferiour denomination, ' which are 
equall to the Integer, the Product u« the 
value of the decimall propoſed, 1n that in- 
feriour denomination; and if there happen 
to be any decimall in the Produtt, you may 
in like manner finde - the valae thereof in; 
the next inferiour de nomination,and ſo pro=: 
ceed rill you come to the leaſt known parts 
of the Integer. 

Soif the decimall 17365 repreſenting 
the fration of a pound ſterling be pro- 
pounded, the value thereof will be found 
14,5. 8,d. 3,f. fere, v;z, multiplying the 
decimall ,7365 by 20 (the number of the 
ſhillings in a pound fterling) the Product 
will be "lt 14 .73 ſnillings. Againe, 
multiplying the decimal? 73 fillings, 
by 12 \ the number of pence in a ſhil- 


ling) the Product willbee 8. 76 pence. 
Laſtly, multiplying the zecimal! *76. d. 
by 4 ( the number of farthings- in a 
penny) 


Pp 


IOI 


To finde the 
value of a 
Decimall 


by multi- 


plication- 


y) the 
Jon ot 
| bee found 


3, 04 far- 


"we pol 


ration the 
AMar 5 
depen ye In 
like manner 
the valuc of 


the deeimwall 
*7362 of a 
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I'2 


pound Trey will be found 8 Ounces, 16 
penny waight, and 16 Graines fere, as by 
the ſubſequent operation is manifeſt, 


QOxuxc. 


; P. w:+ 


+7362 

I2 
14774 
7362. 


Ln — ” 


$8344 
20 
1616880 


| 
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In like manner the decimall 975399 


I " 


degree will be reduced into 58: 33 :I4:&C. 
thatis, 5$ minutes, 33 ſeconds, 14 third 


—_—  — 


C H A P . XIII, 
Of Notation and Addition of Decimats. 


I T"He Notatios of Decimal: is before 

ſhewne in the 24, 25, 26 and 27. 
_ = T SN A _— the better 
underſtanding of thepraCtical operations in 
decimals, aw may - zurvin obſerye that the 
order of places in decimals is from the letc 
hand to the right, contrary to that of whole 
Numbers which is from the right hand to 
the left, as will bee manifeſt by che ſuble- 
quent T able. 


IHGFEDCBA abedefygh 
987654 321 4123456 78 
Ten 10; . x Signifieth;3 


One hundred 1 00 '. or thatis ;;Z 
1000 | .001 
10000 | .000 I 
10900001,0000 1 


I 0G60000[|,00000@t1 
10 000000}].000000k 
I00 0000001.000000061 


H 4 
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The Capitall letters at the head of the 
precedent Table doe ſhew the Order of 
the- places of Integers ; viz, from the 
place of Ynits tothe left hand ; 1o A is the 
placeof Units or firlt place, B the place 
of Tens, or ſecond place, C the place of 
Hundreds - or thizd- place, &c. And on 
the contrary, the ſmall Romane letters doe 


ſhew the Order of the places of Decimal: | 


beneath Unity ; ſo 4 is the firſt place, or 
place of Tenths, & is the ſecond place or 
place of. Hundreds, &c. And as the va- 
lors of the places of Intepers doe increate 
ina decuple Rario from Unity towards the 


— = 


lcft hand, 25z. B or the ſecond placeis | 
ten times greater in value then 4 the firlt | 


place ; allo C orthe third place is tenne | 


times greater in value then B &c Soon 
the contrary, the wvalors of the places of 
decimals, doe decreaſe in a decuple Ratis 
beneath Unity towards the right hand, 
viz. 4 or the firſt place of decimals is 
tenne times lefle in value then x or Uni- 
ty, 6 or theſecond placeis ten times leſle 
in value then, 4, and c is ten times leſle in 
value then b, &c, 

Moreovex,. as Cyphers in the foremoſt 
places of decimngls, are ſometimes neceſſa- 
ry to diſcover the true Denominatar ( as 

2  b4 1s 


-_ 
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is manifeſt by the' precedent Table, and 
by the 26 Re of the firſt Chapter : ) So 
onthe cqntrary, cyphers at the'end of de- 
cimals axe of no ule, (viz.) .3 is equiva- 
lent unto +30,of .300, Or .3 000, (asis ma- 
nifet by the 7 rule of” the 7 chapter ) for 
22 being reduced to its leaſt rermes will be 
-} alo 22% will be reduced to 55: The 
prethiſles 5eing cophdered, and.the 24,25, 
26,27, and 50", rules of the 1 Chapter 
diligently oblerved tor the writing downe 
of decimals, there will bee no difhculty in 
Atiition of decimals, or mixt numbers 
whole FraQtionall parts are decimals, as 
will be manifeſt by the ſubſequent Rxle, 


VR. 


II. Place the decimals in rankes oraerly aditice of 


205 


one render the other in [1 uch manner, that Pecimals: 


like places may ſtand i one and the ſame 
down rioht (ne, which ſh :ll rightly bee 
done, if the points prefixed before each de- 
tmall ftand direity one above another ; 
Then adde them together as is taught in 
Aadition of whole Numbers by the 10". 
and 11", Ryles of the ſecond Chaprer : 
Examples hereof are theſe that follow: 


*65 
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bog 25.35 | 32. 
«75J2| 19. 13 I9, 
. 098] 9 .073] 54+ 
 O5 $ ,7 8 .75 


6s | +926] +05 9200 
. 0208; .83 | 24 .17 | __ 497 | 


. 6708.2 .956| 84 . 473/114 .918 


Here you may obſerye, that the Num- 
ber of Teis (if there be any) contained in 
the firſt place of che decimals, being that 
next unto the points ) is the Number of | 
Imtegers to be carried to the place of Ynits | 
or Ixtegers. 


_—— ee ee Cee Ee ___w_wd 


| 
CunaAP. XIV. 


Of Subtration of 
Decimal 


Suberaftion I TY Lace the decimals as is direfted in 
a the laſt Chapter, and then pre 
ceed as you are —__ in Subtraftion of 
whale Numbers by the third and fourth | 
Rales of the third Chapter : 


Examples 


Chap. 13, Natwral. 
Examples hereof are theſe that follow : 


Out of . $372 295. 094 
Take . 7842 78 .919 


| Rem. .o530 216.175 


But here when the decimals confilt not 
of equall places towards the right hand, 

ſupply thar defet by annexing Cyphers, 
or at leaſt by ſuppoſing Cyphers to bee 
annexed unto thoſe Decimalls , in that 
kinde deficient : Examples hereof are 


theſe - 


" - FF WF. WV 


| 65 24. 04338 
| | +04338 65, 
| 60662 23+ 39338 
b 
37 * - 3944 
+ 10416 +35 


36 . 89584 -0444 


CuaPr, 


Malripli 
cumals. 
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of Multiplication of Decimals, 


a1 I ( any of the Caſes which may fall ont | 


in Multiplication of decimals, mul- 
tiply the Termes given as if they were 
whole Numbers, accortling to the Rules 
preſcribed in the fourth Chapter, and cut 
off alwayes from the Produtt towards the 
right hand by a down right line or peint,/0 
wany places as are jointly in the decimall 
parts of both the terms given to be multipli- 


Book I, 


ed;ſo 16 the number cut off toward the right | 
bend the Frattionall part of the Produf, | 
axd that on the left hand ( if any happen ) | 
* the Integral part of the Produtt : Exe | 
amples hereof are theſe that follow : | 


I2 453 246 .25 
IR: — 
99624. 123125 
—_—:- 
8816724 _ 861875 
564 *87 
EO OOBER. Rs | 
59716 '783 
an II. hen 


_ 


5 Ko 2 3» a WW” VS UP AY 
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II. hen the Produtt conſiſts not of [> 
many places as there are places of decimal 
parts in both the Termes given, (which 
oftentimes may happen when the Produtt ts 
adecimall) ſupply the deficient place or 
places in the Produtt, with a Cypher or 
Cyphers prefixed on the left hand thereof : 
Examples heresf are theſe following : 


ſ. 525 0375 0125 

»0026 . ©5 » 025 

33150 «oo1875 625 

11050 250 
| 0143650 4 0003125 
| Cuar, XVI 


Of Diviſion by Decimal-s. 


I. TN any of the Caſes which may hap- 
| enin diviſion by decimals, the di- 
vial being greater then the diviſor, the 
quotient wall be either a whole Number or 
amixt Number ; but being lifſe then the 
diviſor, the quotient will be adecimall. 
II. Cyphers at pleaſure ( if there bee 
«caſion) are to be annexed, or at leaſt np- 
poſed to be annexed to the dividend, to - 
ep 
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end that the quatient may bee continued t1 
as many places as u neceſſary. 
II. The dividend being (0 prepared, 
Jon are to divide it by the diviſor as if they 
were whole. Numbers, according to the 
rwles preſcribed in the 5 Chapter, andy | 
ſever the whole part of the quotient , ( if 
there be any)from the frattionall or broken 
part, or elſe ro finde the quality of the fra- 
tHonall part, when there is not any Integer 
in the quotient, according to the following 
Rules. 
Divi*Gen by © TV. The Termes given veing vorh mixt 
Decimalls, Naxmbers, or one of them a whole Nymber 
1. When «nd the other a mixt Number, 6r the di. 


_ the oideud being 4 decimall and the diviſor 4 
ermes are : 
mixe Num- Whole Namber or a mixt number ; the 


jr bp firſe figure in the quarient (in ſuch Caſes) 
whole | will be of the ſame place or degree,with that 
_ o. Figure or Cypher of the dividend which at 
ther mixt,or firſt demand ſtandeth, or kt leaſt is [uppte 
—— tn i. ſed to ffand direfUy over the place of Blin 
a Decimall : the diviſor, : : 
_— a”; I524. 25 be divided by 28. 75, 
_— the quorient will be found 53. 0173, &c. 
be: for theplace of Texs in the dividend(that 
is the Erond place of the [ntegers tos 
wards the left hand ) ſtanding over the 
placc of Pits in the diviſor, (thar is, _ 
, fir 


| 


- 


© 
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fiſtplace of the Tutegers ) at the fiſt de- 
mn ſhewes that the firſt Figure in che 
qutient will bee in the place of Texs, and 
therefore the Tntegra# part of the queo- 
tevx muſt conſiſt of two of the formoſt 
s, and the reſt will bee a decimall : 
like manner if 5+3672 bee divided by 
17, the quotient will bee found .3157, 
&c. For the place of Tenths (or frſt 
u of a decimal ) in the dividend, 
ing over the place of Yrits in the 
dviſor, ( that is, over the firſt place of 
the Integers, ) at the firſt demand, ſhewes 
that the firſt Figure of the quotient, will 
bee the place ot Tenths ,(or firft place of a 
dre:wall : ) Alfoif 1 or an Inreger bee 
dyided by 26. 3, the quotient will bee 
038, ec. Andif .35673 bee divided 
by 44, the quotient will bee ,oo81, &c. 
The operation of the ſaid examples will be 
45 followeth : 
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1437 3 . 
8675 PMID 
8625 17)5- 3672 (43157, 
FOO Ff 1 
2875; _. . 26” 
21250 17 
20135 | 97 
I1250 85 
8625 122. 
2625 II9 


| 3 
26.3) r.0000(.038,Yc, 44).3 5673 (.00$1,&c. 


& 1 DEF 8 + Wy! 

2110 >. 12:17 

2104 44_ 
77 3 


2.Whenthe V, When the dividend 1s a whole or mixt 
Dividend is © k . 
a whole Number and the diviſor a decimal,obſerve 


Number or waz 2 
_— how many places will ariſe in the quotient, 


in dividing the whole part of the dividend 
increaſed on the right hand with ſo man) 
Places as are in the diviſor, for the ſame 
Number of places will be is the Integrall 
part of the quotient in this Caſe. 


Chapsn6. , Natared. 113 
_ Soif 19.: 35 bee diyided by .032; the _ 
quetieyt will be found 604 . 6875, for if 
utto 19 the whole part of the dividend be 
annexed three places ( being the Number 

* | cf plates in the diviſor) ir will conlilt of 5 

| places, in dividing whereof by 32 the fig+ 
nificant ggures in the divi/or, it is manifeſt 
there will ariſe chree places in the, quotient, 
which ſhewes that the /utegra/l pare of 
the quotiene will confift of three places : 
Al if aan be nem of "25s he ge 

| tiem will bee 9924. The operation of the 
laid examples will be as flower ; 


032) 19. 3500000 (604. 6975 
{3 IS 
150 
128 | 
220 *25)2481.00(9924 
192, 225 


_3S 3s, 


Fg 


240 60 

224 50 
i169 " 100 
160 toe + 


© 
}* 
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3- When. VI, When thi Termes given ave both 
. My og decimals,"the dividend being the greater, 
Decimals, obſerve how many places will ariſe in'the 
dend being quotient #1 dividing ſo many of the formyſt 
——_— places of the dividend, as there are places 
in the diviſor, for the ſame number of pl 

ces will be in the Integrall part of rhe que- 

tient inthis Caſe; 

Soif 4375 be divided by *03,the qu+ 

rient will be 14. .583,&c, Allo if '6880 

be divided by .32- the quotiens will be 
2,15.The © ; will be as followeth, 


» 03) 43750(145$3, &c. « 32) «.6880(2j15 


as VII. #hen the Termes given are bd 


iven are decimals conſiſt ing-of equall places, the 

Decimal oidend being the leſſer Terme, place thes 

dend being y;dend as a Numerator, and the diviſor 

_ denominator, ſo us ſuch unlgar Frati 
the quotient ; But if the Termes git 
apff 


net of equall places, ſupp!) 
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place or places defettive in either of the 
Term es, by annexing a Cypher or Cypher 
on the right hand, and then proceed as be - 

oe, 
, Soif. 25 be propqunded to be divided 
by .75 the quotient will he 35, . Aloif «3 
be given to be divided by '96 54 the que» 
tient will be 2552, which w#{gar Frafti 
ons, ( if @ccaſion ſerve )- may bee redu- 
ced into decimals by the ſecond Rule of 
the 12 Chapter, 


a —_—C_—HOA.—— 


Ci a ». XVII 


The Extraftion of the Square | 
Roote, | : 

LP Hu much of Numeratiori, Not 
followes the Extraftion of Root, 

VIz, of the Square and Cube. | 


IL The Extratior of the Squate-root * 


is that by which having 4 Number given 

wee ' finde out another Number, which 

being multiplyed by it ſelfe productth the 
AT 1 givin. . | E 


I 2 INI. 14 


115 


116 


A Square 
"7 
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IE. Is the 
ExtraQtion of 5 
the ſquare-reot | — 
in Mr | LES © 
propounded is as cj 
alwayes con- « © 
ceived to bre a WH ———_— 


—  ——  — we 


number S * 
that is, a num- 


ber of certain 


little —_ 
compreheded within one intire great ſquare, 
and the Roote br number required u the 
fide of that great Square, What the Ex- 
tration of the Square roete is,will readily 
appeare by this Diagramme, before pro- 
duced in the 5 rule of the 5 Chapter : Fer 
as in wltiplication having two ſides 
- given, we demand the Content, and in d- 
- having the Content, and one of the 
Gdes propounded, the other fide is required: 


So in the Extraction of the Sqware ro 
having a Square content given,we demand 
the 6, which being m«/riplyed by it ſelfe 
conſtitutes that Square : Thus the Squar 
number 25 being given ( 2s in the Di« 
gramme) his roore demanded is 5, fot 5 
times 5 is 25. 


IV. 


ws « Two. —_—— _ — —_—_ — 


<<. i£A © 


= 7 = > &% SI” 


=y 
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Chap. 17. Natural. 

IV. Square numbers are either ſingle 
& compound: | 

V. 4 fingle Square number «« that, 
which being produced by the multiplication 
of ont ſingle figure by it ſelfe, ts alwayes 
leſe then x00. So 25 isa ſingle Square 


_ produced by 5, multiplyed by it 


VI, All thefingle Square numbers to- 
gether with their reſpeftive rootes are ex- 
preſſed in the Table following ; 


[14911625 36496481] 
11Þi314|5[ 6171819 


Here in 'the uppermoſt rank of the Ta- 
ble are placed the ſingle Square numbers 
ofexery particular figure, and inthe other 
their reſpeRiye roots ; And therefore if it 
were demanded what is the Square root? 
of 36, the An/worr would bee 6. ſo the 
ſquare roote of 4is 2,the/quare roote of g 
$3, &c, 

VII. whex «4 Square number 5 given, 

exceeds not 100, and Jet is noxe of the 
Square numbers mentioned in the Table, 
for his xoote jou are to taks the roote 
I 3 t 
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the Square number, that being leſſe, et 
comes neareſt unto it : So 45; being given, 
the roote that belongs untÞ it 'is 6, and 
Lo being gryen, his correſpondent roote 
is 3. \ 
V1II.. A Componnd Square nuniber 
that, which being prodaced: by a number 
(that conſiſts of mo places then one) mult 
plied by it ſelfe, 1s newer leſſe they 100.0 
1024 is a Compornd (quare number pro» 
duced by the multiplication -of 3 2'multis 
plicd by it (elf. | 
IX,” To Jrepre any Square number 
given. for Extraction,” ſ#bſcyibe a Point 
under each other figure beginning with the 
laſt firſt : So 1024 being given, you are 
to ſubſcribe the Points thus, 1024, And 
ſo many Points as are in that manner ſub- 
ſcribed, of ſo6'many figures the rovre db- 
manded will confift; - © 5717 a 
X, Having thus prepared your nambrs, 
ui may ſee it diſtributed by-the point #-inti 
ſeverall Squares : So in thelaſt example 
to is the firſt Square, and '24 the {+ 
cond. | © $32 Z 
XI, Hevey drawn a quotient in 'tht 
margent, finde the roote of the firſt [quart 
and =_ it 1# the quotient :'S6 I finding 
by the ſcyenth rule aforegoing 3, tobe the 
' cor- 


Chapi17. . Natal. 


corropordent yoore of 10, 'I write 3 in the 
quotient, and then the. worke will ftand 


thas,1 02.4 (3. 


"NIE Subſcribe the ſquare 
of the fignre placed 'in the 


Duetient winder the; firſt' , (3: 


ſquare of the number groen; 
2s you {ce inthe Margenr. 


XIII, Subtratt the ſquare F 


placed in the quotient our of 


the remainder above that firſt 
ſquare; cancel the: figures ont / 
h the Subtrattion-mas 


made :* this done, the warke\,- 234 ; 


2, T 


will fand as itis in the Mar», .: 


_ . Dore iotioger 


XIV. Drins # line aver 1: 


the worke, ant having danbled the roote, 
| ks it under the firft fignre of the nexr 


quare : Aginthe example, 
XV: Demanding how of- 
tes the firſt Figure of i the - 
dewble roote — the. left 
is contained in the re- 
maining figures of the ſquare 
Number placed above it, 
ſerving in that behalfe the 


' Rules borer taught 1n Di- 


| 1 4 


Bos 


AY 
1224 (3 
9 


_ figu ure 
r. Yoke 
of the number given, and; baving placed 


f 


6 


2m 


120 


See the 5, 
Chaprer- 


Arithmetique 


the double roote: So if you 


aske how often 6 is. in 12. 


the Anſwer is 2. wherefore I 
write $.-in the Querient, and 
likewile under the line after 


&. See the Example in tha 


Aargent. 


XVk Adulriply theinumber under the 
line by the Figare laſt placed in the 2 ut- 
tient, and writing the Predutt under that 
number, Subtratt it out of the Figures of 
the Sqiagre wamber. placed above it, and |, 
then proceed a you are giretted in the 13% 


Rale aforegoing. 
So 62 multiplied by 2,the 


Produ& is 12244; which if [ 


Swbtratt out of 124 the Fi- 
ures of the Sqmare amber 


phaced above it;the rewainder -. 


1s ©.' 'And thus the whole 


works being finiſhed , the. 
Square root ef 10244.,the number propoun- 


ded, isfound to be 33. - 


But here obſerye by the way, that when 
the Produ& exceeds the number placed 
, abdyeit, the worke is erroneous, and then 
you are to Teform it by placing 


- 


viſion, writt the Anſwer in the 'Qmatient, 
as alſo nnter 'the' Tine after 

, 
1224(32 


—_  — 


300 
1024(31 


9 
62 


9 
62 


124 


a lefſe 
Figure 


Chap. 17. MNatwrall. 
__= the quotient, as you were taught 


in Divs/ion. 

XYIL. when after the whole worke is 
finfhed> any Figures Yemaine of the laſt 
Subtratbign, they are the Numerator of 4 
* Fraftion, which hath the roote dowbled 
with an Vnite added unto it for his deno- 
minarer, and is to bee annexed wnto the 
number in the © uotient, as the brokgn part 
of the roate required. 

Soifthe Square rote 
045633 were deman- ©o359 

ded, .it would be found: 43627 (208 172 
4 208 2 as appearcs by * * * 
the' Example hercunto 4 
amnexed, for having di- £ mg 
fiwguiſhed the num- 4 + AER 
ber given into ſeverall 408 
Synares by Points, firſt . 3264 
uf pb hich I find 
| YE4 He Hr uare, W nde 

by the xth rule of oe Chapter to bee 2, 
| nf placing 2 in the YVnotient, and 
4 the; Favors tet cof under 4. the firp 
ſquare, I ubtratt- 4 out of 4, and tind- 
wgnothing to remain I cancell 4 the firſt 
(quare, placing o above it; then draw- 
nga /ize under the worke, I double 2 the 
_ and fr the double "thereof, m_ 

cr 
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under 3 the firſt Fioure of the next { uare; 
after this I demand how often 4 the double 
roote is contained in 3 the fignre placed 
aboye it, and not finding it once contained 
m it, Fplace © in the Quotient, (accord- 
mg to the 11%, rule of the 5, Chap. )and 
likewiſe under the line after the dowble 
roote ; and becauſe the Produ& of 40 
multiplied by o ( thetaft Figure placed 
in the Quotient) is ©, 36 the figares out 
of which it ought te bee deduRted remain 
the ſame without a/teration ; wherefore 
drawing another line, and doubling 20 
the roote, I place 4o the double roote wn- 
der 2 the firſt figure of the /aft ſquarezchen 
I demand again how often 4 the firſt figure 
of the dewble roote is contained it 36 the 
figures above it; and though it bee/nim 
times in ity yet dare Itake bur 8, which] 
write in the Quotient (according tothe 7, 
rule.of the 5. Chapter) and likewiſe after 
40. under the loweſt fike ; This done, 1 
multiplying as before 408 the number ur 
der the /ine by $ the {aft figure plateidlin 
the Quotient, the product is 3264, 'whid 
if I /#btraft out of 3623 the figiires'pl- 
ced above it, the 'remainder is 359 4; 
that arlaſt [ figde 208 to.bethe whole part 


of the' roote demanded ; and ay for the 
Frafttion 
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an 
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Fradion aunexed 359 is the Namerator 
thereef, and 417 the denominator ; For 
203 the roote. being doubled _ is 416 , 
whereunco if you addean wyite ( accord- 
iogto this rule)-the ſfummeis 417 ; and- 
therefore the Number ſought tor in this 
demand is 208 333 as befprc inthe (Ex- 
ample. 


roote 3s proved by multiplying the roote 
hy it ſelfe ; forthat done theproduRt will 
beequall roche number g:vex '; So'inthe 
firſt example of this Chapter. 32 bcing 
multiplicd by ir felfe producerh 1024, the 
number propounded ; But when the Quo- 
tient hath a fradtion annexed, adde the 
mmerator of that fraction to the product, 
and then the ſumme will bee &qualt ro the 
number g:vex : So in thelaſttExample 
208 being multiplied by it &fe produceth 
43264, unto which if yowadde 3 59, the 
Nwumerator of the fra&tion anyexed, the 
= 43623 the Number propoun= 


number of paires of Cyphers,.yit« (either 
09, 0000, 00000D, : ex * 00d4@604QOO, CFC. 
are annexed unto the number given, and 
[l3 in 


123 


XVIII. The extraftion of the Square The Proof. 


NIX, Sometime to finde the broken part num. Geom. 
of the roote 'more. exatty, 4, gompetens 12 Elon 


124 


Arithmetique Book I, 


in thu Caſe the ſaid broken part of the 
roote i alwayes a decimall conſiſting of 
ſa many places as there were paires of Cy- 
phers annexed. 

Soif 43623 were given, as before, to 
finde the roote thereof (according to this 
Rulc)annexe Cyphers unto it in this man- | - 
ner, 43623000000, And then if you ex- 


2550 


602595604 
43523292900 (208. 861, 


erat it according to the rules aforegaing 
ou ſhall Gnde te rooce thereof 25 ba 
208. $61; which is equivalent to 208 i} 
for the whole parts are the ſamein both 


; 
e 
/ 
] 
- 
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the rootes, and as forthe broken parts 332 

and £55 or .861 have the. ſame value; the 

whole _ is YR by the exam- 

premuſed, Again, if 10 were propoun=- 

ot to bee extracted, you mult prepare it 

thus, 1000000080000000, then che 

* rootethereof in this manner extracted will 
hee, 


$Re 


which may alſo bee written thus, 2. 
1622776 ——_—_ the laſt rule of he 
1 chapter of this Booke. 


117 
7394456 
208929290 &c, (3.162,0c. 


See here part of the worke which may 
give you a Vght and underftanding of the 
reft : And here obſerve that in this caſe the 
wore Cyphers you ammexe wits the num- 
ber 


ber given, themore juft and exact the ope: 
ration will ptove. 


Eaftly, as touching the Poines, by which 


the number given ought to bee» marked, | 


proceed as you are before directed in-the 
9 rule of this Chapter '( beginning firf 
with the /aſ# Figure of the-number given) 
as though no Cyphers at all were annexed, 
and then ſubſcribe likewiſe Points under 
each other of the Cyphers annexed, procee- 
ding from the /aff Figure of thenumber 
given towards the right hand : See the ex- 
amples, 
To. cet © XN, T he Square roote of a Frattion u 
_— found in this manner, viz. extratt the 
FraRien. . Square roote of the Numerator (accer- 
ding to the aferegoing Rules of this chap 
ter) which tooxe ſhall bee a new Numers- 
tor. Alſo the Square roote of the denomi- 
nator # 4 new denominator, ſo us the nen 
Frattion the Square roote of the Frattn 
given : | 
. Thus the Square roote of 52 is *, viz 
the Square root of 9 is 3 for a new Nume- 
rator ; Alſo the Square rote of 16 is 4 fot 
of traa; ew denorimator, 
ons incom- MXXI. When either the Numgrator 
+ ogg denominator hath not a perfetiSquare roo, 
ſquare . -2i& when ſuch Frattion ts inco 
_— = rable 
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*- 
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A. 
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. 
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, 


| Chap. 16. 


Natural, 


rable'to its {quare' roote, the ſquare root 
of ſuch Frattion is expreſſed by prefixing 
thu Charatter 4 er (q. before the Fratti- 
on g5vew : 

So the ſquare roote of 3% Is thus expret- 


{ed 12, or fs {q i} becauſe itis inex- 


prefſible by number :: But here you are to 
obſerve, that if the Frattson whoſe [quare 
roetris-required, be nor in its /eaſt Termes; 
it s fiſt of all to be reduced into its /eaft 
Termes by the:3._ Rule of the 7.chapter; for 
oftemtinies it happens, that althoughthe 
former be incommerſurable to its roote, yet 
the latter may bee commen/{xrable ; So in 
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this Fraf#ion ;3 each Tearmeis incommen- 


ſurable to its ſquare roote, but the ſaid ;3 
—_— to its /eaft Termes ®, there 
will be found in each Termea commen{[«- 
rable roote ; viz. the ſquare roote of 4 is 2 
for a new Numeraror, and the /qare roote 
ofgis 3 for anew: Denominator, 4o is | 
the ſquare roote of Z. ( equivalent unto ;3. 
XXII. The ſquare roote of a Frattion 
which is incommenſuratle to its roote may 
be found neare, in this manner,viz, Reduce 
the Fraftion propoftd into a decimall by 
the 2 Rule of the:12 Chapter 2 the more 
places are in the decimall, the nearer 


To extra& 
the (quare 
react neare, 
of a Frafti» 
on incom- 
menſurable 
r@ its (quars 
100tmTe. 


will the roote be found, but the decimal! 


muſt 


Arithmetique Book 1; 


muſt conſiſt of an even number of plqeer, 


viz. either of two, fonre, (ix, eifht or ten, 
of that decimall as 1 
number according to the Rules aforegoing, 
which roote fownd ſhall bee k decimal ex- 
preſſing neare the ſquare roote of che fra- 
Eton propoſed. 

So if the ſqxare roote of I; beg required 
neare,reduce the ſaid *: into a Decirnall 


| (by the 2. y=/e of the r2.Chapter) which 


To extrat 
the ſquare 
Tote of a 


I 


will be found :8125 0000, &c. Then ex- 
rating the ſquare rote thereof as if it 
were a whole number, it will bee found 
.9013 fere. 

XXII. The ſquare roote of 4 mixt 
number + to its roOte, 5s 
found in the ſame manner 45 in the 20iyule 
of this Chapter, the mixr number being 
firſt reduced into an improper Frattion by 
the 9. rule of the 5, chapter. 

So the ſquare roote of 34 Z will bee 
found 5 Zviz. 34 Z being reduced into the 
improper fration #2, the /quare root of 
the Nymerator 2209 will be 47 for a new 
Numerator ; Alſo the ſquare roore of the 
Denominator 64 is 8, for 4 new De- 
nominator, ſois fannd 4 which ( by the 
12«rule of the 7, Chapter) is 5 3the /qmer 

roots 


&c. _ ; Then extratt the {quare root 
it were 4 whole 


— 


ln. Mt ls. + Rs. es 1 = n= 
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reae fought. And here the fame Caution 
is to be obſeryed asin the 21, Rule of this 
Chapter; w4z. che frattionall part of the 
mixt number, or the improper fra&ion 
equivalent unto the mixt number, mult be 
inthe /eaft Termes before any extraction 
be made. 

XXIV, When the mixt number given 
5 incommenſ{urable to its {quare roote,pre- 
fix this Charafter before it, viz. 1 of 19. 
So the /qxaxe reote of 7 3 will be thus ex- 
preſſed ; ] 7.4 or 1q. 745 ; But if you de- 
hre to finde the {qzare roote theare, of a 
nxt number ixcommenſurable to its rooje, 
reduce the fraQtionall part of the mixt 
humber into a Decimall of ancyen number 
of places, as inthe 22. re of this chap- 
te,20d annex the Decimall fo found 'unto 
the whale part of the mixt number ; Then 
eliccming the ſaid whole number and De- 
iamall 2s-one intire number, extra& the 
ſquare roece thereof according to the afore 
gang r«/es of this chapter, and from rhe 
toat found, cur off alwayes to the righc 
band, ſo mauy places as there are points 
or&x he Decumall annexed, which number 
cur oft (hall be a Decimal, hewing the 
fraAionall pazt. of the roog, and that onthe 
k# have ſhall bee the whole part of the 


K roote 


T3T 


To finde 
the Square 
root Neare, 
ot a mixt 
Number in- 
commenty- 
rable to its 
rote, 


132 . 


A Cube 
Number, 


Arithmetique Book], 


roote ; So the ſquare roote of 7 5; Will be 
found 2.7688 fere. 


— 


Cnap. XVIII. 
The Extraftion of the 


Cabe roote, 


I. He Extrattion of the cube roote « 

that, by which having a numbr 

given, we finde another number, which b- 

ing firſt multiplied by it ſelfe, and thr 

by the Produtt produceth the numbr 
EVEN. 

II, 1» the extrattion of the cube rut 
the number propounded i alwayes concts 
ved to be a cube number, that 1s, acertai 
number of little cubes comprehended with 
in one intire 'great cnabe, and the rat 
or number required is the fide of th 
ſquare, which conſtitutes that great eu 
What a cube is may bee wall expreſt by 
die, which indeed is a little cxbe ir {elle 
wherefore if you place foure dice 
ſquare form, that is, laying two and} . 
ina ranke you ſhall have a ſquare contalf | 

ing foure dice,upon which if you yet 
ſuch another ſquare of dlce;: you { 


A 
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be | haye a great intire che comprehending 

two times foure, that is, $ dice or little 

exbes ; And here 8 is the cube number 

| given, and! 2 is the yoore, Or number te- 

| wo In like manner if you ranke 25 

| actin a ſquare form; viz. hying 5 in a 

| ranke, you haye a ſquare containing 25 

dice, now upon this 1quare of dice it you 

ere&t foure other like {quares, you ſhall 

ei} havea greatintire cube comprehending 5 

ber} times 25, that is; 125 little cxbes; and 

\be-} inthis caſe 225 is the cube number pro- 

ther] pounded, and 5 the roore, or number re- 

ber} quired, 
III. A cube number is either ſingle or 

compound. A Goode 
IV. 4 ſingle cube number 15 that -which cM Num- 

being produced by the multiplication of one ver. 

ſngle figure firſt by it ſelfe, 4nd then by 

of the ProduFt, 1s alwayes leſſe then 1000. 

j 50 125 isa ſingle cube numHer produced 


{ by 5 multiplied fr by it ſelfe, and then 
by 25 the Product ; for 5 times 5 is 25; 
and 5 times 25 13125- ; 
V. Ali the ſingle cube numbers, and 
[quare numbers, together with their re- 


o ſpective rootes, are expreſſed in the Table 
off fllowing, | 


"7 ps WS - 
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A com- 


Arithmetique 


Book 1, 


_— — - 


_— 
| 


x|8|27|64i225|216(3431$73| _ 
114|9[16|251361 49|64| 81 
[31415167089] 


— 


Here in the u ppermoſt ranke of the T4 | 


ble are placed the ſingle cube number: d 


the particul 


in the next the ſquares of thole figures,and 
in the loweſt ranke the fignres themlelye, 
being the reſpeRiye roores of the cubes and 
{quares in the uppermoſt rankes ;* and 
therefore the cxbe roote of 125 being de 
manded, the anſwer is 5, and the cube 
roote of 216 being required, the TablEyil 
give yous, and (o of thereſt. 

VI. when a cube number ts given, thi 
exceeds not 1000, and yer is none of th 
Cube numbers mentioned in the T able;fu 
his roote you are to take the roote of th 
. eube number, that being leſſe comes near} 
wnto it, SO 157 being given;the roote thit 
belongs unto it is 5. 

VII. A compound cube number u tht 
Hoe Num. hich being produced by a number, tha 
conſiſts of moe places then one, firſt mult 
pliedby it ſelfe, and then by the Product # 
never leſſe then 1000. So 15746483 
compound; cube number, beitig _ 


figures I.2,3,4, $,6,7,8,9 ) 
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by 54,multiplied fir/ by it ſelfe, and they 

by 2916 the product, for 54 times 54 

is 2916, and then 54 times 2916 is 

157464, the componnd cube number pro- 
ed. 


VIII. To prepare a cube number for 
extraction [u>ſcribe a point under every 
third figure from the laft, placing one alſs 
wider it ; So 157464. being given, you 
are to ſubſcribe the points as in the mar- 
gent, and ſo many points as 
are in that thtdded 157464 
of ſo many Figures the roore demanded 
will confiſt, 
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IX, Having thus prepared your num The Ex. 
ber, you may ſee it diſtributed by the *a%on, 


points into ſeverall Cubes: So in the ſame 
example 157 is the firſt cube, and 464 


ſecond, 


X. Having drawne a OFotient in the The firſt 
Mar gent finde the roote of the firſt cube, Operation. 


and place it in the quotient * So 1 find- 
ing ( by the 5xth Rule of this Chapter ) 
5 tobeethe correlpondent rovte of 157, 
I write 5 inthe Quotient, 
and then the worke will 157454($ 
ſtand rhees : 4 
XI. Sabſcribe the cube of the roote w1- 
der the firf® cube of the number given : 
K 3 90 


The ſecond. 


Operation, 


Arithmetique 


Book 1, 


So 125 being the c#he of 5 the roote 


( by the 5 Rule of this 
Chapter ) I write it un- 
der 157 the firft cxbe 
of the number given 
thus : 


157464 (5 
I25 


XII. Subtratk the cube of the root 
9: of the firſt cube of the number given, | 


and having placed the 
Remainder ahove. the 
firſt cabe,cancell the Fi- 
aures of the ſame, out 
of which the Sabtratti- 
61: 1s made, this done, 
the worke * will ftand 
thu 


4 


XZ 57464 (s 
125 


'S * 
XIII. Draw 4 line under the works, 


and having trehled the roote, ſubſcribe i 


tender the ſecond Figure 
of the next cabe, as fol- 
loweth in the example, 
for three times 5 be- 
ing 15 1 write itunder 
6 the -/econd Figure of 
theafitxte7Fhe. 


22 
257464 


125 


I5 


-* XIV. Adultiply the triple numberb) 
the toote, and place the Produtt under tht 
firſt, Figure of the ſecond cube, which pre 


autt 1 more particularly called the D- 


viſe: 


en 


(s 


C 
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viſor : So 15 the triple number multi- 
plied by 5, the Produt 

575» Which I place un- 

der 4 the firſt Figure 37 

of 464 the /aſ? cube of 15746 4 (s 
the number given, and 125 

this 75 is termed the qo 
Diviſor ; obſerve the 75 

worke in ' the Mar- 

gent, 

XV. Demand how often the firſt Fi- 
gure of the Diviſor is contained in the re- 
maining Figures of the cube number pla- 
ted above it, and obſerving in that behalfe 
the rules before taught in Diviſion, write 
the Anſwer in the quotient : So if I aske 
how often 7 the firlt Fi- 
oure ofthe Divi/or is in 
32 theremaining figures 32 | 
of the cube number pla- - 257464 (54 
ced aboye it, the a»/wer 125 : 
will be 4, wherefore I — 
write 4 in the Quotient, T3 
and then the worke 75 
ſtands, as you ce it in 
the Margent. 

XVI. Draw again another line under 
the worke, and (ubſcribe the cube of the 
Figure laſt placed in the quotient under 

K 4 the 
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See the 


Rules of the 


$5. Chapter. 
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Book 1, 


the laſt Figure of the ſecond cabe of tht 
number given : So 64 being the caþe of 


4, I write it under 4 the 
laſt figure of the laſt 
cube of the number gi- 
yen, and then the worke 
ftandsthus : 

XVII AAultiply the 
Figure laſt placed In the 


quotient firſt by it ſelfe, 


32 
157464 (54 


and the# the product by the triple number; 


this done, ſnbſcribe the 
laſt Product #uder the 
triple number, 

So 4 being multiplied 
by ir ſelfe the produQ is 
16, which being againe 
multiplied by 15 the 
triple number, the pro- 
duR is 240, this there- 
fore I place under the 
triplenumber, thus : 


32 


257464 (54 


I2 


X vIth 


a. 


ws s Se. a@ £-— —_—"' __ + 


Natarall, 


Chip, 18, 


XVIII. Mmltiply the 


33 
bviſor by the figure laſk 154546 
paced in the 14 & T (54 
wite the product under = 
te diviſor: So 75 being 5 
uliplied by 4 the pro- 75 
d& is 300, which I 64 
white under 7 5 the divi- 240 
ſor, as you may obſetye 300 
mhe 2x ample. 


XIXN. Drawing yet another line under 
the work adde the 3 laſt numbers together, 
t4d the ſunzme thereof deduct ont of the re- 
Pening Figures of the number given,pro- 
cetding in hs behalfe, as you art directed 
is the XII, Rule aforegoing : So the ſum 
of the 3 laſt numbers as they are ranked in 
the work is 32464, which if youlubtraRt 
our of 32464 the r& 


mining figures of the 32000 
oiven, the re» #57464 (54 

mainder is o ; And then 125 : 

the whole worke being —- 

finiſhed, the cxbe roor of pig 

157464 the number — + JE 

propourided js found to 64 

te 54, and thus if the 74© 

thber ſhould conhſt © 399 


ofnever ſo many txber, 


39 


See the 7. 
Rule of the 
$. Chapter - 
and the 16 
Rule of the 
laſt Chap- 
er, 


Arithmetique Book1l 
they are all reſolyed as thelaft cubeof 


the number given ; Bur here obſerye by 
the way,that when the ſumme of the thre 
laſtnumbers is greater then the remaining 
Figures above it, the worke is erroneou, 
and then you are to reforme it by placing 
a lefſe Figureinthe quotient, as you wer 
taught before in Diviſcon, and in the ex 
traction of the ſquare roote. Wh: | 
XX. 1Vhen after the whole worke « f- 
wiſhed any Figures remain of the laſt ſub- 
tration, they are the numerator of a fre 
tion, which hath the triple roote, and th 
[quare of the roote trebled with an Vit 
added together for his denominator, and 
to be annexed unto the number in the qur 
rient as the broken part of the number re- 
quired : So if the cube roote of 8302348 
bee demanded, you ſhall finde it 202 
3230199 8s you may ovſerye by the ope- 
ration hereunto annexed. For haying 
diſtinguiſhed the Number propounded in- 
to ſeverall cubes by points ; Firſt I demand 
the cubc roote of 8 the firft cube, which 
I finde by the 5 rule of this Chapter, to 
bee 2, wherefore placing 2 in the quo 
tient, and $ the cube thercof under 8 
the firſt cube, I ſubtraR 8 out of 8, and 
finding nothing to xeqaine, I cancel fo 


Chap. 18. Natwrall, 
the firſt Cube, placing o aboye ir. 
0059940 


2392348 (202 2242 
g - 


I2 


60 
1200 
s 
240 
_2400 
242408 


Then drawing a Line under the 
worke, and rrebling 2, 1 place 6 the 
treble thereof under o the ſecond Figure 
of the next Cube. Againe , multiply- 
ing 6 the zreble Roote by 2 the roote, 
Iplace 13 the Product thereof ( other- 
wiſe termed the Diwiſor ) under 3 the 
frft Figure of the ſame Cube ; after this 
I demand how often 1 the firſt Figure 
ofthe Diviſor is contained in o the Fi- 
gure or note above K, and not: finding it 
once contained in it, I write © in the 
Quotient ( according to the 11". 


Rule 


I41 


The ſecond 
Operation. 


140 


The firſt 
Operation,” 
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they are all reſolved as the laſt cubeof 
the number given ; Bur here obſerve by 
the way,that when the ſumme of the thre 
laſtnumbers is greater then the remaining 
Figures above it, the workeis erroneou, 
and then you are to reforme it by placing 
a lefſe Figureinthe quotient, as you wer: 
taught before in Diviſion, and in the ex 
traction of the ſquare rote. 

XX. When after the whole worke « f- 
iſhed any Figures remain of the laſt ſub 
tration, they are the numerator of a fr 
tion, which hath the triple roote, and the 
[quare of the roote trebled with an Vit 
addeq together for his denomixator, and 
to be annexed unto the number in the qur 
rient as the broken part of the number re- 
quired : So if the cube roote of 8302348 
bee demanded, you ſhall finde it 203 
5323222, as you may odferve by the ope 
ration hereunto annexed. For haying 
diſtinguiſhed the Number propounded in- 
to ſeverall cubesby points ; Firſt I demand 
the cube roote of 8 the firſt cube, which 
I finde by the 5 rule of this Chapter, to 

bee 2, wherefore placing 2 in the quo 
tient, and $ the cube thercof under $ 
the firſt cube, I ſubtra 8 out of 8, and 
finding nothing to remaine, I cancell 5 
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the firſt Cube, placing o aboye ir. 


0059940 
2392348 (202 533249 
g -. 


I2 


60 
1200 
$ 
240 
_2400 
242408 


Then drawing a Line under the 
yorke , and rrebling 2, I place 6 the 
treble thereof under o the ſecond Figure 
of the next Cube. Againe , multiply- 
ing 6 the zreble Roote by 2 the roote, 
Iplace 13 the Product thereof ( other- 
wiſe termed the Diwiſor ) under 3 the 
frft Figure of the ſame Cube ; after this 
I demand how often 1 the firſt Figure 
ofthe Diwv3ſor. is contained in © the Fi- 
gure or note above #, and not: finding it 
once contained in it, I write © in the 
Quotient ( according to the pt 

| Rule 


I41 


The ſecond 
Operation. 


The third 
Operation, 


Arithmetique Book 1, 


Rulg of the fifth Chapter.) And now, 
becauſe the /#mme of the three Num- 
bers, which ought to have beene prody- 
ced by the multiplication of ©, the /af 
Figure pl ced in the Quotient amount to 
o, thele Figures 302, out of which that 
ſumme ſhould haye becne ſubtracted re- 
maine the ſame without Alteration : 
wherefore drawing another Line under 
the worke, and trebling 20 the Roote, 
I place 60 the ?reble thereof under 4 the 
ſecond Figure of the laſt Cube : Like- 
wiſe multiplying 60 the treble Number, 
by 20 the Roote, I place 1200, the Pro- 
duct ( being alſo the next Diviſor ) un 
der 3 the firſt Figure of the ſame Cube. 
Then I demand as before how often 1 the 
firft Figure of the Diviſor is in 3 the Fi- 
oure above it, and though it bee three 
times contained in it, yet dare Irake but 
2 (according to the ſeayenth Rule ofthe 
fifth Chapter ) which 1write hkewiſe in 
the Quotient, 

Again, drawing a third- Line under the 
worke, I take 8, which isthe Cube of 3 
the laſt Figure placed in theQuotient, and 
place it in the ranke of 8 the laſt Figure 
of the haſt Cube. Inlikemanner multi- 
plying the fame 2 , Firſt by it = 
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and then 4 the Produc: thereof by 60 
the triple Number, I write 240 the lat 
Product under 60 the triple Num- 
ber. 
Laſt of all, multiplying 1200 the laſt 
diviſor by the lame 2, I write 2400 the 
Product under 1200 the Diviſor ; all 
this performed, the /xmme of thele three 
Numbers, wiz. 8, 240, and 2400 as 
they ſtand inthe workeis 242408, which 
being ſabrratted out of 302348 the Fi- 
gures above, there remains 59940 of the 
aft S»btractiov. The worke being chus 
farre prolecuted 202 are found to bee the 
whole part of the Roote required, and as 
for the Fraction annexed, 59940 the Fi- 
gures remaining are the numerator thereof, 
and 123019 the denominator; for 202 the 
root, being trebled is 606,and the Square 
thereof is 40804 ( for 202 times 202 is 
40804 ) which Sqzare being trebled is 
122412 : Iday therefore thcle three, 2#z, 
606 the triple Roote, 122412 the Square 
of the Roate rrebled, and 1 being added 
wether, the ſummmeis 123019 the De- 
nominator of the Fraction annexcd , as 


qfore{aid 


XXI. The Emrtraction of the Cube Theproofe, 


Rome 6s proved by multiplying the Roote 
by 


14 
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by his Square : For the Product will bee 
equall to the Number giyen : So inthe 
firſt example 54 the Roote multiplyed 
by 54 produceth - 2916 his Square, 
which being againe multiplyed by 54, 
the Product is 157464 the, Namber g- 
ven : But when the Quotient hath a 
Fraction annexed, adde the Numerator 
of the fraction to the laſt Product, and (o 
the Summe will likewiſe equall the Nam 
ber given, as in the laſt example 202 
being multiplied by 202, the Product is 
8242408, unto which if you adde 59940 
the Namerator of the Fraction annex- 
ed, the /umme is 8302348 the Number 
propeunded. 

XXII. The broken part of the Cube 


nexing a competeut Number of Terns- 
ries of Cyphers, widelicet, either 000, 
©00000, 07 000000000, Cc. Cypher: 
wnts the Number given; and in thi 
Caſe the broken part annexed is alwaye: 
a decimall ; as in the Extraction of the 
Squate Roote : So likewiſe here, the 
broken part of the Cube Root may be the 
more exactly diſcovered by annexing 
Cyphers unto the -Number given : So 
8302348 being propounded 4s before; 

| 0 
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wo find the Cube Root thereof (adrording 


tothis Rule ) annexe Cyphers unto it in 
this manuer, 8302348000000000, &c, 
And then proceede as you are dire&ed 
by the Parterne following, in which al- 
though you ſce but parr of the worke per- 
formed, yet by it you may eafily under- 
fand how to finiſh che reſt. 
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"Ss found 11 this manner, VIZ. E xtratt the roote of a 


commen|/nrable toits C as rote, but the 


Chap. 18. MNaturall, 147 
XXIII. The Cube roote of a Frattion doo 


Cube roote of the Numerator (according **a%ion- 
to the aforegoing Rules) which roote ſhall 

be 4 new Numerator ; Alſo the Cube root 

of the Denominator z 4 new Denomina- 

tor, {0 is the new Frattion the Cube roote 

of the Frattion given. 

Thus the Cube roote of ;& is 3, viz. the 
Cube roote of $ is 2 for a new Numera- 
tor : Allo the Cube roote of 27 is 3 for 2 
new Denominator. 

XXIV. when either the Numerator or Of Frafti» 
Denominator hath not a perfett Cube root, menkuable 
Vize when ſuch Frattion is incommenſ#= * their 
rableto its Cube roote, the Cube roote of PE 
ſuch Fraftion ts expreſſed by prefixing this 
Charatter \c, before the Fraftion gi+ 
Ven. 

So the C'nbe yoote of * is thus exprefied «. 

6. 3, _ But here you are.to obſervethat 

if the Fra&:07 whoſe Cabe roote is requi- 

red; benot in-irs /eaſt Tearmes,. it isfirlt 

of all to bee reduced into its Leaſt T ermes a 
by the 3. rule of the 7, Chapter : foral-. 

tough the former be 5ncommen/wrable to 

Us rooxe, yerthe latter. may be commenſ#- 

rable ; ſo in this Fraction i* each Termeis* 


ſaid 
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ſaid #5 being reduced ta its leaſt Termy 
Z there will bee found in each Termez 
commenſurable Cxbe roote, as is manifel 
by the laſt Ree. 
vofnd "the NAV. The cube roote of a Fractin 
oO ; . . 
Cube roote which ts incommenſurable to its roote may 
neare of 2 bp fond neare, in this manner, Viz. redut 
FraQtion , 5 
incommen- the Fraction propoſed into a Decimal by th 
_ roote, 2+7wle of the 12. chapter ,the more placn 
are iz the decimall , the nearer will th 
roote be found, but the decimall muſt cw 
feſt of ternaries of places, viz. either 
three, fixe, nine, or twelve &c. place; 
T hen extrat$ the cube rote of that det 
mall as if it were a whole Number, acew 
ding to the aforegoing Rules, which ra 
found hall be a Teimall expreſſing 
the cube roote of the Frattion propaſed : 
Soif the cube roote of * bee requit 
heare,reduce the ſaid ® into a decimall (y 
the 2 Rule of the 12. chapter ) which 
be found, 666666666666, &c. then 
traRing the cube roote thercof as if 
were a whole number ic will bee fa 
873 s fere. ' 7 
To extrat MXXVI. The cabe roote of a mixt 
Era ofr commenſarable to its roore us " 
mixx the ſame manitr ac in the 2; Rule of ih - 
wander: chapter, the mice number bting firſt nid 


| Chap. 18. Natural, 149 
tal into an improper Fraftion by rbe 9. 
et pate of the 7. chapter. 
ifeſt| - -Sothecube roote of 1 242 will be found 
25, viz, reducing 12 47 into an impro- 
"1 yer Fration it will bee *$, whoſe cube 
")} wore will be found 2 ( by the 23-rule of 
ith thischapter,) which being reduced accord- 
th] ing rothe 18. rule of the 7. chapter, s 
ah 2, i the cube roote ſought. And herethe 
th} amecaucion is robe obterved aSin the 24 
an rmlcofthis chapter, viz. the Fractional 


"Y > of the mixtnumber, or the improper 
"1 twlt 


equivalent unto the mixt number, 
in the leaſt Termes before any 
exraftion be made. 
XXV1iI, hen the mixt number whoſe 
vwherdote 14 required, is moommenſurdble 
10 itrexbe r6ore, prefixce this charaBtey bee 
mo, Viz the tube roore - 2 wil 
Ferarexpreſſed jc. 2 }; Bart you de- ,_.. 
foe to fe the cube roote neare, of 6 Ces 
"| mixt number incommenſnrableto its root, xe 1 
wedyce the fraftionall part of the wixt ber | ingoor 
winber into» decomalins in the 25. rule able 
4 Fthischapter, and annexe the drtimatirooce, 
MI tofound, uno the whole part ofthemixe 
9] watber ; Then eflceming che faid whole 
7 Minderand z:rimell as one mire 
Wii the cube root thereof necordi 


L 2 ro 
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tothe aforegoing rules of this chapter, and 
from the roote found, cut off alwayes ty 
the right hand ſo many places as there ar 

oints oyer © the © ſaid decimall annexed 
which number ſo cut off ſhall be a decim 
ſhewing the trationall part of the tooy, 
and that on the left hand ſhall bethe whok 
part of the roote; ſo the cube roote of1 
: will be found 1. 334 fere. 

XX VIII. 1 might here proceed to ſh 
the extration ot other roots, as the Bj 
quadrate, Lnadrate cube, Cubo cube & 
but in regard they ſerve more for | Is 
then uſe, being exceeding tediou$n ops 
ration,and cannot naturally be underſtoel 
without the knowledge of Algebra i 
Species, I ſhall onely rouch upon the & 
tration of the Biquadrate or Lnadra 
quadrate roote, becauſe it may bee extt- 
cted by the rules formerly mentioned if . 
the Extraction of the Lxyadrate or $4 
roote in chapter 17. 

To'extras MNXIX. The extrdttion of whe Big 

the Biqua- drate roote is that, by which having 

aare roots ember given, we finde another numb 
which being firſt multiplyed into it ſelf, 
and then that' Produtt multiplied imov 
ſelfe, produceth the number given; v 
the Biquadrate roote of 16, is 2, ;whis 
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being multiplied into it ſelte producerh- 4, 
which being multiplied into it ſelfe pro- 
duceth 16, | 

XXX. The Biquaarate roote of any 
Number commenſurable to its 'roote may 
be found in this manner, viz. Extrath the 
| Square rote of the Number given,accord- 
ing to the Rules of the 17, chapter, then 
extract the Square roote of that roote 
firſt found, ſo will the latter roote bee the 
Biqnadrate roote ſought, 

Thus if 20736 bee given, the Biqua- 
drate roote thereof will bee found 1 2, viz. 
the ſquare roote of 20736 will bee found 
144, and the ſquare roote of 144 will be 
found 12, which is the Biquadrate roote 
fought ; When the Number givenis in- 
commenſurable to its Biquadrate roote, 
annexe Quaternaries of Cyphers, viz. 


1 Either 0000, 00000000, &c. and then 


proceede as before ; lo will you finde 
the roote neare, whoſe Fractionall part 


will be a Decimall. 
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CHAP, XIX. 


The Relation of Number: 
in Ynamitic. 


I. Fins farre ſingle Arithmetique, 

comparative Arithmetique ti» 
fats, which is wrought by Numbers, a 
they hav conſidered to have Relation one t 


amther. 

H, This Relation conſiſts im quantity, 

or ; 1p $ | 

IE. Relation in quantity 1: the Refs 
rence or Reſpect, that the numbers them 
ſelves have one nnto another : As wi 
the compariſon is made berwixt 6 and, 
or2 and6 : yand3,org andy. 

IV. Here the Termes or Numbers pv 
pownatd are atwayes two, whereof the M 
ir calted the Ameredent, and the orht 
Conſequent : So in the firſkexample, 61 
the Antecedent,and 2 the conſequent : and 
in the ſecond, 2 is the Antecedent,and 6 tit 
conſequent. ' 

V, Relation in Quantity conſiſts inth 
difference, or in the rate and reaſon that 
found betwixt the Termes propennden. | 
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the Remainder, which is left after ſubtra- 
Gon of the leſſe ont of the greater : S06 
and 2 being the Termes propounded, 4 


| is the difference betwize chem : for if 


you ſubtract 2 out of ' 6 the remainder 
s 4 
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VI; The difference of two Numbers i; Difference. 


VII. The rate or reaſon betwixt two Rate or 


numbers is the quotient of the Antecedent Nan. 


diviged. by the Conſequent : So if it bee 
ind what rate or reaſon 6 hath ta 
2, Ianſwer, Triple reaſon : far if you di- 
vide 6 the Antecedent, by 2 the Conſe. 
quent, the quotient is 3,2 being contained 
juſt 3 times in 6. Inlikemanner is there 
triple reaſon betrwixt 2 and 6, for if you 
divide 2 by 6,the quotient is } or (which is 
all one) * becauſe's being not once found 
1 2, there remains 2 for the Numerator, 
6the Diviſor being the Denominator of 
ofthe fractiongiven you in theQuotienc, 
Kcordingto the 17. Rule of the 5, chap- 
tn aforegoing, 

VIN, This rate or reaſon of numbers 
# tithes equall or unequal. 


IX. Equal! reaſon is the Relation that Equall 


equal nnmbers have unto one another : As 
jto5,6to 6,7 to7,&c, 

X. Here the one being divided by the 
L 4 other, 


£aon, 
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Unequall 
Ro 
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othey, the quotient is alwayes an Vnite:for 
if it be demanded how often 5 is in 5, the 
anſwer is I. 

XI. Vnequall reaſon is the relation that 
wnequall numbers have one unto another : 
par this is either of the greater to the leſſe, 
or of the leſſe to the greater, | 

XII. Vnequall reaſon of the greater ti 
the leſſe, is; when the greater Terme i 
Antecedent : as of 6to 2,5 to3, andthe 
like. 

XIII. Here the quotient of rhe Antece- 
dent divided by rhe Conſequent is alwaye 
greater then an Vnite : So 6 dixided by 
2, the Quotient is 3, and 5 divided by; 
the Quotient is I 3. 

XIV. Vnequall reaſon of the leſſetoth 
greater, is when the leſſer Terme 1s Ante 
cedent:Asof 2 to 6,3 to 5,&c. 

XV. Here the quotient of the Antett- 
dent divided by the conſequent is alwaje 

Leſſe then an unite : ſo 2 divided by 6, th 
Quotientis ; or; and 3 divided by 5, the 
Quotient is 5: | 

XVI. Each of theſe khindes of une 
guall reaſon is againe ſubdivided int 
five other hinges or varieties, wheredf th 
three firſt are fimple, and the other tm 


are mixt. 
XVE 
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XV1I. The fimple kindes of unequall 
nſon are 1, Manifold, 2. Superparticu- 
l#,3. Superpartient. | 
XV11I. Manifold Reaſon of the grea- ic 
ter to the leſſe is, wh'n the Conſequent ts Reaſon 
amained in the Antecedent | divers times 
whout axy part remaining : As 4 to 2, a 
$to 4, 16ro$, which is called Double { 
raſon, becaule the lefle is contained twice 
in the'greater ; So6 to 2 is triple reaſon, 
$to2 fourefold reaſon, 8c, 
XIX. Here the quotient of the Ante= 
cedent divided by the Conſequent 1s al- 
wajes a whole number: $0.8 diyided by 2, 
theQuotient is 4. S 
"XX. The oppoſite of this kinde, viz. of Submant. 
the leſſe to the greater, #s called Submani- © 
fold: Examples hereof are 2 to 4, 4to 8, 
$to16,8c. Likewiſe 2 to 6,3to 8, 2:to 
10,&c, | 
'XAXI. Superparticular #,” when the $uerpart 
Amtecedent containes the conſequent once, culas- 
and beſides an aliquot part of the conſe 
quent ; thatis, an halfe, a third, a fourth, 
or a fifth part,&c, of the cox[equent, as 3 
t02,4to3,5$to46tos, andthelike 
here 3 divided by 2, the quotient is 1 £ and 


,4being divided by 3, the quotient is x 4.In 
like manner 5 divided by 4, the quorient 
| is 


Subſuper- 
particular. 


Superpar- 
rent. 
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is 1 3 and 6 divided by 5 the quotientis, 

wherefore 1 fay 2, and halfe 2 (that is t) 

conſtitute 3: So likewiſe 3 and one third 

pur of 3 (viz. 1.) conſtitute 4, and ſo'of 
the re 

XX11. Here the quotient of the Antes 

cedent divided by theConſequent 1 a mixt 
nwimber, whoſe whole part, 4s alſo the we 
meratar of rhe frattion annexed, is alwaiu 
an #nite ; as is obſeryable in the "example 
laſt mentioned, 

XXIIL The oppoſite reaſon of this kind: 
it Subſnperparticular,as2 to 3,3 t94, 4 
co5,5to 6, 8&c. 

XXIV. $ uperpartient is « when the an 
tecedent contains the conſequent once, and 
beſides divers parts of the conſequent Az 
5 to 3,7to6,7to4,8 tog,9tog,i to 
7 &c, here 5 divided by 3, the quetiont 
is I and therefore 5 containes 2 once,and 

* of 3; for 3andtwothirdsof 3 (wiz) 
2, a. aac 5, 

XXV. Heye the quotient of 7's Antte 
cedent divided by the conſequent 3s « mit 
»wmber, whoſe whole part being an unit 
hath alwayes for the numerator of the fy 
Hen annexed wunts it a number 
of mae wnites then one 3 So the dh 
being made berwizt 5 and 3, and 5 44 


k L 


>> TS+ 


EY © 6D 
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kecedenc being divided by 3 the Conſe- 
r, the Quotient is I 4, 

XX VI. The oppoſite of this reaſon 1s Subſuper« 
iſaperpartiemt : Examples "hereof are Prim 
jio-5,5Fto 7,40 7,5 to8, $r109.7t0 
1, and the like, 

XX'VII. The mixt kindes of unequal 
meſon are Manifold ſnperparticular, and 
nanifbld' wperpartiont. 

XVII. tanfald ſugerparticular yvifeld 
reaſon is when the Antecedent contains the ,- — 2ons 
rewſequent divers rizes, and beſides an © 
dliquor part of the conſequent © as 5 to 2, 
dog 3, 17 to q,.' 21 to. 5, and the 
ike. : 

NNIX. Here the quotiens of the: an- 
wovdent divided by the conſequent is. 8 
wit IN umbor, whoſe whote part confiſt ing 
finer waites rhe one, hath atwayes as 
unite for: che N amerater of the Frattion 
amnexed-axto it ; So divided by 2; the 
Quotient is 2 £ and 21 divide&by 5, the 
Quotient is 4 +. Fo 4 

XXX. The oppoſite of this Reaſon 1s Submani- 
Submanifold S —— As2to5y, — 
2t07,3t07, 4tog, &c. 
XXXI, Manifold Superpartient is , Manifold 


whew the antecedent containes the conſe- Hows pare 
quent divers times , and beſides divers 
parts 
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*parts of the conſequent; $8 to 3,17 tos, 
19 t0 4,28 tO 5,&c. 

XXXII. Here the 2 notient of the Ar 
tecedent divided by the Conſequent is « 
mixt Number, whoſe whale part as ul. 
ſo the Namerator of the Fraftion an 
nexed unto it , ts alwayes a Number 
compoſed of moe unites then one :_ $ 
3 divided by 3 , the Quotient 5 
g © and 28 divided by 5, the Quoten 
is 5 

 XXLIL The Oppoſite here, is Sub 
> antfald Superpartient : AS 3 to-$, 
| FA I7, 4 to 19, 5 tO 28, Airy 

C 
- And theſe are the ſeyerall kindes: or 
yarieties of the Rates or Reaſons. that 
are found among Numbers , 1o tha 
notwo Numbers whatſdeyer can be tw 
med , but the Rate or Reaſon betwit 
them is comprehended under ohe of thele 
five kindes. 
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The Relation of Numbers in Qua- 
litie, where ;- of Arithmeti- 
call and Geometrical 

Proportion, 


L = lation in quality (otherwiſe cal- vie Eudid. 
led Proportion) us the reference or 3.4. 1, & 

reſpeft that the Reaſons of Numbers have Arab cs. 
one unto another, 

II. Therefore here the Termes pro- 
pennded ought alwayes to be moe then two, 
for otherwiſe there cannot be a compari- 
ſon of Reaſons inthe Plurall number. 

II. This proportion 4s either: Arithme- 
tall, or Geometrical, 

IV. Arithmetical proportion #, when —_— 
divers numbers differ according to equall —_ 
reaſon ; that is, haye equall differences, as 

2,4;6, $, Io, &c, here 2 js: the common 
reaſon, or difference betwixt 2 and 43.4 
and 6,6 and 8, $ and 10,8c. So 1,2,3,4, 

5, 6,7, &C, differ by Avithmeticall Pro- 

{ Potion, . x. being the common reaſon or 
rence betwixt | them, | 
V. 


T6Q 


1, Continu- 
cd. 
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V. Arithmeticall Proportion 5s either 
continMd, or interrupted. 

VI. Arithmeticall Proportion tonti- 
nued is, when divers Numbers are linked 
together by a continued progreſſion of equl 
reaſon: Such are the examples laſt pro 
pounded, as alfo theſe x, 3,5, 7,9,11,1 
&c. And ro0000, 200000, 300000, 

©0000, &Cc. 


VII. In aranke of numbers that s 


by Arirhmerioall Proporaion continued, th 
wwe of rhe firſt and daft T ermerbei 
mulriphied by hatf the Number of 
Termes, the Produtt is the totall ſnnmm 
of all rhe Termes : So ir bring demanded, 
how many ftrokes the Clocke firikes'dt 
ewixt midnight and noone ; the Termatl 
the Progreſſion in this queſtion arerweln 
Viz, 1,2, 34 5,6,7,8,9,1 O,IT, 13; for 
in that order the Clocke firikes, whereſor 
if I mukiply 13 the fame of 12-2! 
( the fiefi and laſt Tetmes) by & (bay 
halfe the number of the Termes) che Pro 
duR is 7$, which is the rocall ſunnaed 


— Or thus, Autrsply the numbe 
of the T ermes by the hatfe ſromee of yh 
firſt and laſt Termes, enlrienGlewt®8 

"= 


—_ 
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Produtt will give you the totall of all the 
Tirmes : ſo 13, 11, 9,7,5, 3. bang given, 
their-rotall is 48, for 8 the halfe ſumme of 
13 and 3, the firſt and laſt Termes being 
multiplied by 6,the number of the Termes, 
the Product is 48. 

IX. - Three numbers being groen, that 
differ by Arithmeticall proportion conti- 
weed, the meant being doubled, ut equal to 
the ſumme of the exctreames : Sd 5,6, 
7 being given, 6, being doubled is equall 
td the ſumme of 5 and 97 the two ex- 
reames- - 

X. Arithmeticall Proportion may bee 


continued either upwards or downwards. 


Xl. Upwards, when the Termes of the Upwards, 


Propreſſton increaſe, as thele,2,-4,6,8, 10, 

12,8c, or theſe x, 2,3,4,5,6, &c. And 

this laſt ranke is more particularly termed 
Progreſſion. 

XII Here when the firſt Terme 4: alfo 
the common difference of the T ermes, the 
left Terme being divided by the number of 
the Termes, the quotient will give you the 
firſt-Terme of the ranks: again in this caſe 
the firſt Terme multiplied by the number 
_— Termes produceth the daſt Terme : 

this ranke 26,9,12,15, 18, 21, deing 

, Whercia 3 is both the 
Terme 
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Terme as alſo the cammon difference 
the Termes : I ſay '2T the laſt Terme'bs 
ing divided by 7 the Number of '& 
Termes, the Quotient is 4 the firſt Teams 
Contrariwiſe 3 the firſt Terme' mulciphs 
ed by 7, produceth 21,-the laſt Termes. 
Downward YI. Arithmeticall Proportion conty 
nued downwards is,when the Termes of th 
progreſſion decreaſe : Such asare 35,31, 
29,26,23,20: And 40,35,30, 25,20, 15, 
IO, 5. | 
This nn XIV. Here when the laſt Terme is al 
the 22 the Common dafference of the Termer, th 
Rule atore- firſt Terme being divided by the Numbir 
BO'® - of the Termes, the quotient will give yu 
the laſt Terme : Againe, the laſt Term 
multiplied by the Number of the Termei, 
prodxceth the firſt T erwe of the ranks» © 
For example, this ranke 40, 35, 30,25, 
20,15,10 5 being propounded, in whi 
5 is both the laſt Terme, and likewiſe the 
common difference of the Termes : I ſay, 
40 the firſt Terme being divided by 8 
number of the Termes, the -quotient is5 
the laſt Terme : on the . other fide 5 tht 
laſt Terme being multiplied by 8, the Pr 
du is 40 the firſt Terme«. 
3. Inter- XV. Arithmericall: Proportion inttr 
_ Tupied., 8 rupted 3s when the progreſſion 3s aiſcomt 


nuel: 


Rn Lu as. dd ks a» «_To] © Xx= 
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axed : a3 in theſe numbers 2, 4. 8, 10 ; 
Here 2 and 4 being compared with $ and 
jodiffer according to Arithmeticall pro- 
portion, but ſo doe not 4 and $ differ, for 
2 is the common difference berwixt 2 and 
4, $ and 10, whereas the Difference be- 
twixt4 and $ is 4. In like manner 8, 14; 
17,22, differ by Arithmeticall Proporti- 
on interrupted. 

XVI. Foure numbers being given,that 
differ by Arithmeticall Proportion either 
continued or interrupted, the ſumme of the 
two meanes is equall to the ſ[mmme of the 
twoextremes : So 5,6,7, 8, being given, 
the ſumme of 6 and 7,the two meannum* 
bers isequall to the ſumme of 5 and 8, 
the woextremes : And 8, 14 17,and 23, 
being propounded, the ſumme of 14 and 
17 being added together is equall to the 
lumme of $ and 23. 
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XVII. Geomerricall Proportion is, when Geomerti- ? 
« " .z.. call pro 
divers numbers differ according to liks tion. 


reaſon : that is, when their differences are 
reaſons of the ſame kinde; fo 1,2,4,$, 16, 
32,&c. which differ one from another by 


double reaſon, are ſaid to differ by Geo- 


metricall Proportion, for as 1 is balte 2, 
lo 2.is halfe 4, 4 halfe $, 8 halfe 16, 15 


talfe 32,%c, 


M XVIII. 
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a XVIII. Geometrical! Proportion ut. 
ther continued or interrwpted. 
XIX. Geometricall Proportion cont 
nued. med 1s, when divers numbers are linked 
together by k continued progreſſion of the 
like reaſon : Of this ſort is the examph 
laſt given : for as 1 is to 2, ſois 2 to 4,4 
to$,$rto 16,16 to 32, &Cc- Solikewk 
the numbers 3, 9, 27, $1, 243, 729, & 
differ by Geometrical Proportion cont; 
nued, vsz. by triple reaſon, each of then 
being contained three times in the net 
number that followes it, 
XX. Jn Numbers continually p 
tionall from 1, the firſt number from 1, 
the rote or firſt power, the ſecond u th 
ſquare or ſecond power, the third the Cu 
or third power, the fourth the biquadrit 
or foxrth power, the fifth the fifth pown, 
the fxth the ſixth power, &c. Sointh 
xanke of numbers, 1,3,9,27,$1,243, 72% 
8c. 3 is the roote, 9 the ſquare, 27 it 
cube,$ 1 the biquadrat, 243 the fifth poſe 
729 the ſixth-power,&c. 
Mean Pro- XXL. The roote being multiplied 
portionals. /2/fs pyoduceth the ſquare, which be 
again multiplied by the roote producethi 
cnbe,and ſo each proportionall being m 
plied by the roote produceth the prope 


HH an << - — DO. Ai. Aw - 
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nall next above it, and then the number; 
romprehended betwixt 1,and the Laſt num- 
ter produced are called menu Proportio- 
aall;: So in this ranke of proportionall 
humbers, 1,2,48, 16, 32, &c. 2 the roote 
being multiplied by it lelfe produceth 4 the 
{quare, which being againe multiplied b 
2, produceth 8 the cube, then 8 being 
multiplied by 2, the'ProduRt is 16 the bi- 
quadrat, and ſo of the reſt in their order, 
and here 2, 4, 8, and 16 ate the meane 
proportionalls in the ranke propounded, 


XXII. If you multiply rhe roote by it Continuall 
ſelfe,and conſequently the ſubſequent num 
ber; by themſelves, the numbers intercep- Ari. Log 
ted betwixt 1 and the number laſt prodys © *: 


ad may net unfitly bee called continnall 
mans : So 2 being givenfor the roote,and 
multiplied by it ſelte, the produtt is 4, 
which being again multiplied by ir ſelfe 
produceth 16, then 16 in like manner 


| Mquared, produceth 256, which likewiſe 


he 


multiplied by it ſelfe produceth 65 536, 1 
lay then that 2, 4, 16, and 256 are conti- 
ual means berwixt 1, and 65536. 

" XXII. The continuall means com- 
prebended berwi.xt any number given, ani 


4 1,are bſtovered by a tontinued extrattion 


of the ſqware roores ; for example 65536 
M 2 + being 


Arithmetique PBook 1, 


being given, the roote thereof extragedi 
256, whoſe roote is 16, then the root 
of 16 is4, and the roote of 4 is 2; ſo tha 
at laſt I finde 256,16, 4, and 2 to be cor 
tinuall means intercepted betwixt 65536 
and 1, as before. | 
XXIV. In numbers that increaſe b 

Geemetricall proportion contianed, If yu 
multiply the laſt Terme by the quotient i 
any one of the Termes divided by anothn 
Terme, which being leſſe is next unto i, 
and then dedufting the firſt Terme on 
that Produt?, divide the remainder byi 
number that 1s an unite leſſe then the que 
tient, the laſt quotient will give youth 
totall of all the Termes proponnded intk 
progreſſion; So- this ranke 2,6, 18, 54 
162, 486, 1458, being propounde, 
wherein the proportionalls differ by 
triple proportion, I firſt take 2 and 6 tt 
two firſt Termes, and dividing 6 by 1 
I finde the quotient 3,wherefore multip 
ing 1458 the laſt Terme, by 3 the quot 
ent, the ProduRt is 4374, out cf which! 
I dedu& 2 the firſt Terme, the remaigds 
154372, which being divided by 2 (* 
a number which isan unite lefſe then 3 0 
quotient) the laſt quotient gives me 2186p 
which is the totall ſumme of the prope! 
tionalls propounded, | XXV. 
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ven,the ſquare of the meane is equall to the 


erg of the extremes: $0 42.,$, and 16 


propounded, 8 times 8 being 64, * 
is equall ro 4 ' times 16, which is like- 


wiſe 64. 


XXVI. Geometrical proportion inter= 2. Incerrup. 
rupted is, when the progreſſion of like rea- ted, 


ſon ts diſcontinued ; In tuch ſort that foure 
numbers being given, the like reaſon is not 
found berwixt the lecond and third, that is 
betwixt the firſt and ſecond, and the third, 
and fourth :; Of this ſort are cheſe numbHers- 
2,4,16,32.hete as 2is to 4,{0 is 16 to 32, 
for they differ by double reaſon ; but as 2 
isto4, ſo is not 4 to 16, for 4 and 16 
differ by fourefold reaſon, 4 being con- 
rained fouretimes in 16 : So likewile 4, $, 
$, 16, - differ according to Geometricall 
proportion interrupted. 

XXVII. The numbers of Multiplica- 
tion aud Diviſion are proportionall; For in 
Multiplication as 1 is tothe I 
ſisthe Multiplicand to the ProduR, or 
ST is tothe Multiplicand, fo is the Mul- 
tiplicator to the Produ®t : Againe, in Di- 
vihon as the Diviſor\s to 1, {o is the Divi- 
dendto the Quotient : or as the Diviſor 


15 tothe Diyidend, ſo is 1 to the Quotient. 
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XXV. Three propertionalls being gi- 


e. 
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XXVIII. Foure proportionat! Num- 
bers whatſoever being given, the Prodult 
of the two means is equall to the Produft 
of the two extremes : So 2,4,16, 32. be 
ing propounded, 4 times 16 ( whichis 
64) is cquall to 2 times 32, which s 
likewiſe 64. 


— 


CHnaAP. XXL. 


T he Rule of Three 
arrett, 


IT. LE Rom the laſt Rule of the Chaptr 

aforegoing ariſeth that preczaw 
Gemme in Arithmetique for the excelleny 
thereof called the Golden Rule, 

IT. The Golden Rule is that by which 
certain Numbers being' given, anather 
number Geometrically proportionall unt 
them may be found out. 

TIT, The Golden Rale is either fingk 
07 compound, 

IV. The fongle Rule is, when thre 
Termes or Numbers are propounded and 
fourth praportionall unto thens is deman 
ded: from whence it is likewiſe calledix 
Rule of Three. : 
V. The 


as aw _ a a wes > =” @ ww = 
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V. The Termes of the Rule of Three = 


conſt of two Denominations, viz. two of tions 


the termes propounded have one, and the 
aher terme given with the terme required 
have another : So this queſtion being de- 
manded, If foure {ttdents ſpend nincteen 
pounds in certain moneths, how much 
wil ſerve cight Students for the ſame 
time? the Anfrer will be 38 L.and here 
Students and Pounds are the two Deno- 
minations of the Terms in the queſtion, 
whereof 4 and 8 ( being two of the 
termes propounded } have the Denomina- 
tion of Students. And 19 the other terme 
given togerher with 3$ the term required 
have the Denomination of Pounds. 


VI. In the rule of T hree the nnanbers The right 


ordering of 
givey muſt be ſo ranked, that the kyowne 95596 of 


womber or terme upon which the queſtion 
« moved, muſt poſſeſſe the third place in 
the rale,alſo that of the other two which ts 
of the ſame Denomination with the third, 
maſt be in the firſt place, and conſequently 
the other hnown terme which u of the ſame 
Denomination with the fourth terme re- 
quired, (or anſwere of the queſtion) muſt 
poſſeſſe the ſecond place : So in the queſtion 

ore. mentioned, the termes 4, 19 and 8 


- are thus placed, viz, $ is the terme upon 


M 4 which 
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whichthe queſtion ismoyed, and therefore 
to poſleſſe the third place inthe Rule, 4 is 
of the ſame Denomination with 8, viz. 
of Students, and therefore to be in the firſt 
place, Laſtly, 19 being of the ſame De- 
nomination with the terme ſought, viz, of 
of money, is to be in the ſecond place and 
ſo they will bee placed in the rule thus : 


ſftnd, ponds ſtud, 


As 4 —'is to—19—1o is —- $...to— 


And here, for the better diſcerning of 
the terme upon which the queſtion is mo- 
yed, you may obſerye, that for the molt 
part it is the knowne number in the que- 
ttion which inamediately followeth thele 
or ſuch like words, v;z., How many? How 
much ? What will ? How long ? Hoy 
farre? + c. 


Another example may be this, If cer- 


tain buſhels of Provender ſerve 8 horls þ, 


12 dayes, how many dayes will che ſame 
proyender laſt 16 hories ? ThisYueſtion 
being thus propounded, the termes thereof 
will ranke themſelyes, as followeth, 


borſ. aa. horſ. 


bo 12 ——— 6 
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VII The Rule of Three is either di- 
reſt, or #nverſe. 


VIII, The Rale of Three \ direFt 1s, The Rule 
whey the terme required ought to proceed gires. 


fram the ſecond terme, according to the 
ſame rate and proportion that the third 
proceeds from the firſt : So in the firſt ex- 
ample of the fixth rule aforegoing,as $ the 
tirdterme differs from 4 the firſt by dou- 
ble reaſon, ſo ought the rerme required to 
differ from 19 the ſecond terme; thar is,as 
$ is double 4,ſo ought the terme required 
tobe double 19 ; forif 19 pounds beere- 
quired tro maintain foure Students three 
moneths, as much more muf{ needs bee 
requifite forthe maintenance of 8 Students 
thefame time ; and therefore 1n this Caſe 
you may ſay in a dire& proportion, as 4 
to 8, ſo'is 19 to a number, which ought 
tobe as great again as 19, 


IX. 1s the direft Rule of T hree if you 


multiply the ſecond terme by the third, or ſame Rule. 
(which i6:all one) the third terme by the ſe , 1S1.1. 
cond, and then divide the Produtt by the Numbers, 

firſt,the quotient will give the fourth term, = Goole 
or fourth [=> 120m required : So in the Numbers. 


queſtion before propounded if you mul- 
Py 19 by 8, the Produdt is 152, which 
you divide by 4, the Quotient will give 


you 
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2. In whole 
Numbers, 
the Termes 
being com- 
pound. 


Book, 
you 38, the fourth Terme demanded, and 
then the whole work wiil ftand thus : 


Arithmetique 


(38 


The fecond example may be this,If ty 
yards of Linnen cloth coft 9 pounds, wu 
is the price of a yard, at thit rate? thean- 
fwer will be - or 4. ſh, 10. 37 d. v, 
9 mulciplyed by x, is 9 forthe Dividend 
whichbeing aff then the Diviſor 37, pr 
Quonent will be _ -? 1. (by ther7®, 
rule of the 5*h, Cha er.) Lafily, 53k wil 

bereduced into 4, ſh. 10. *d. by the$®. 
rule of the 7*, Cha prer, 


Jards, [. 
w""7'P 


Jard, 
as ( j— Ib, 


The third example my be this queſtion, 
If a wedge of Gold waighing 19 Ounets 


3 petmy waight and 5 Graines, dawg 
2 


a =o wv a £3 


[-Y 


q mc. -  , =, ww = Aro DTD, © 


qt OC _ Xe Xe 


—” mn oY OT. TT _3 3 
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621, 10. {h. 6. d. What is the yalue of 
anOunce of the fame Gold ? the anſwer 
will be found 3.1 5, ſh. 3 £224, And 
kre obſerve that when either of the' three 
known termes in the rule is compounded 
of numbers under divers Denommations, 
ſuch terme muſt bee reduced into the leaſt 
efthcſe Denominations (by the third rule 
ofthe fixth Chapter.) Alſo when the firſt 
and third termes are not of the ſame par- 
ticular Denomination ; vez. If one of 
them be Ounces and the other Graines, or 
ons of them Moneths , and the other 
Houres, cc. they are-to bee reduced, into 
tefeaft of thoſe Denominations (by the 
ſecond rule of the faxth Chapter; ) Soin 
tisexample, the three termes being redu- 
> will fland mn che rake thus : 


grammes 


It 9197 


Frames. 


480 


pence 
L 5006 


Laſtly, proceeding according to the 9, 
mile of this Chapter, the an/wer will bee 
found 733 £422 d. which being reduced ac- 
cording to the $. rule of the 7. chapter, 
will bez. 1. 5.s. 3 223d. 


The fourthexample may be this ; If 3 of ; 1, r,464. 
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2 yard of Pluſh Lee worth 3 of 2 pound ons. 


ſterling, 


o 
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ſterling, whatis the value of ;; of a yard 
of the tame Pluſh ? The anſwer will be 
found ;!$ li, or 1. s, 4, d. For if you pro- 
ceed according -to the ninth rule of thi 
Chapter, with reſpe&t unto Mulciplication 
and Diviſion in Fractions explained inthe 
tenth and eleventh chapters, the anſwer 
will be found $1. Or ( which is the ſame 
in-effet) Multiply the _— 
See conti- the firſt T erme,and the Numerarors of t 
tiplication ſecond and third termes continually, ſou 
Rupelat the laſt Produft a new Numerator : All 
4-Chaprer. multiply the Numerator of the firſt term, 
and the Denominators of the ſecond uni 
third termes continually, ſo ts the laſt Pre 
duttF a new Denominator, which new Fre 
ion ts the fourth terme ſought : So intix 
ſaid example multiplying the Denomine 
cor 8, and the Numerators 2 and 1 conti- 
nually, the Produt will bee 16 for a ney 
Numerator ; Alſo multplyiug the Nume- | 


rator 5, with the Denominators 3 and 16 
continually, the ; eas is 240 for a ne 


Denominator ; ſo is the anſwer of the que- 


ſtion found to be 2£ 1, which being reduced 
according to the $8. rule of the 7. chapte;, 
wil be 1.s. 4. d. 

Y. FA 


3 & 
b; 


I —— — 
I : 


8 & 7? ﬆ A. 


Pe 


—- 


F<, 8 


odd ot... *. at; £& x. 3 =  & - 
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The fifth example may bee this, If a , 1 mixe 
quantity of Amber greece waighing 1 2 1b. Number, 


Troy be worth 60 pounds fterling, whiat 
isthe yalue of 19 + graines > The anſwer 
will bee found 2.5. 4 2 d. Here you 
areto obſcrye, that in the rule of three in 
Fraftions, when either of the termes is a 
whole number or a mixt number, ſuch 
whole number or mixtnumber is to be re» 
duced into an improper Fraction by the 
ninth or tenth rule of the ſeyenth chapter : 
Alſo when the firſt and third termes are 
not of the ſame particular Denomination ; 
ſuch of the ſaid termes which is of the leſſer 
Denomination, is to bee reduced into the. 
greater Denomination by the 15. rule of 
the 7.chapter» and then the operation will 
be asbefore : ſo the termes of this queſtion 
bring firſt of all reduced into improper 
Fractions, will Rand in the rule thus : . 


2b, 


62 4152 
SL bt or, 


And fincethe third terme +24 gr. isnot 
ofthe ſame Denomination with the firſt, it 
mult be reduced into ſuch Denomination, 
viz 32 or, is, of + of 4 of £of a 
pound Troy, which compound Fration 
(by the fifteenth rule of the ſeayenth chap- 


ter, 
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ter, ) will be reduced into the fingle Fra- 
&ion 545% of a pound Troy, and o the 
termes will and in the rule thus: 


.L5 
46080 lb. 


- Ih, —— a= I 


te 

Then working as in the fourth exams. T 

ple, the aw/wer will be found 228 Lwhich | Þ 

being reduced by the cighth & rhird rules | 

of the ſeventh chapter is 2. s. 4 532d, 1 

5. TaDeci--* Therule of three in Decimals may bee 

wals. ified by . the qurſti0» mentiencd in 

the third example which is here repeated, | | 

viz,, If 19 Ounces, 3 penny waight and s | | 

graines of Gold, be worth 62.1. 10. $.6.4, 

what is the yalue of an Ounce ? The 4#- 

fwer will bee found 3.1L. 5.s. 3d. fere. 

viz, the termes being reduced into Decs+ 
pals by the T able of Kedutt ion in page 87 

_— to the 1 = 16, ty" Sf the | 

I2-chapter, will ſtand in the rule thus : 


Ib, Troy l, fterl, Ib. roy, 
I, 596701 ——63 . 525 —, 083333 


| Laſtly, proceeding according to the 9. 
rule of this chapter, with reſpe& unto 
Multiplication and Diviſion in Decimalls 
explained jn the fifteenth and' ſixteenth 
Chapters, 


ha 
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Chapters , the anſwer will bee found 
4.263, cc. that is, 3-l. 5.5, 3.d. fere,as 
will appeare by reducing the Decimall 
,263 according to the ej ;ohteenth or nine- 
tenth rule of the twelfth Chapter. 
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X. For the proofe of the direft rule of The prodf. 


Three, multiply the-fourth terme by the 
firft, which done, if that Prodwutt be equall 
ts the Produtt of the ſecond and, third 
Termes, the worke 1s right, otherwiſe it is 
erroneous : So inthe firſt Example, 38 
' being multiplyed by 4,the Produdt is 152, 
which is alſo the Product of 19 multi- 
pled by 8 oo by the Example. 
Ih like manner im the fourth Zxample ; 
{the firſt rerme ) bein infrarms or 
= ( the fourth rerme + 

mill bee — 732 which reduced according eo 
thethird Rule of the ſeventh Chapter is 3 
which is equall unto the ProduRt of 3 and 
+ the ſecond and third termes, 25 appears 
dythe worke. 
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The Inverſe Rule of 
T hree. 


LF He Rule of Three Inverſe 1s, when 
the Terme required ought to pro- 
ceed from the ſecond terme according to 
the ſame rate or pou that the firſt 
' proceeds from the third. So inthelaſt ex- 
ample of the 6 Rule of the 21. Chapter 
aforegoing» As 8 is halfe 16, {0 page the 
terme required to be half 12, for if certain 
buſhels of proyender ſerye 8 horſes 12 
dayes, 16 hozles will cat up as much pro- 
yender in half that time ; And therefore 
ou cannot fay herein a dire&t proportion 
as before in the rule of Three diret)as $ 
to 16, ſo is 12 to another Number,which 
ought to bee inthat caſe as great again as 
I2,but contrariwiſe by an inverted pro- 
portion, beginning with the laft terme tirſt; 
as IG is to 8,fo is 12 to another number, 
which ought to be in this caſe half 1 2,And 
by the due obleryation of this definition 
together with that of the Rule of Three 
direft (propounded in the 8 Rule of the 21 
Chapter) 


ca em © .T. ac  «c_ cc oc ww =” A, oo 


= Ww_=HmnJlce::x_t ty = waz 


732. Natural.” 
) whep any queſtion diſcoverable 


Gppeer | 
| bythe-ngle Rule of Three is oporned, 
Oh diſcern. by wy of thole 
wles it ought'to bee reſolyed -; for if the 
dre cermes given looke for a fourth.in a - 
lre# proportion as they Rand ranked ig ', 
te tule, you muſt reſolve the queſtion by 
be dell Rxle,contrariwiſe when the pro+ 
0n is inyerted or turned backwards; 
vgs to be relolyed by the Inverſe rule 
of Three. X 


IL In the Inverſe rule of Three if you How to 
naleiply the firſt rerme by the ſecond, or Fok* 
(which is all ane) the ſecond by the firſt,and Thee In- 
then vide the Produtt by the third, the "© 
quatient will yeeld you the fourth terme 
mired :- So in the queſtion premuſed in 
telaſt rule; if you eng $eng by 8 the 
Produ&t 1s 96,. which if you divide b 
16, the Quoticnc, gives you 6, chofenh \ 
termze required; , 


m—— 

8 

16) 96 (6 
96 


0 


By this laſt mentioned Rule ic is evident, 
N that 


& 


6 


s 
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whether» Werneis the Diviſer, and by the 9+ rule of 
ion in ? 

- y the Ir of thre direft the firſt termeisthe 

long to "a" Divifor * Now for a further help to dif. 

or Rule in- coyer Whether a+ queſtion belong to the 


yerle, 


4 bersiS the -D#%4/0#,, but when lefle is te- 


that inthe re of theee inverſe, the thifd 


$12 Cliaptcr;it is alſo hnanifeſt thatin 


. kl diveft or vale inverſe, obſerve alwaics 
bythe tenour ofrhe 10n whether more 
bee required or lefle ; viz. Whether the 
terme ſought muſt be greater then thernit 
dle terme or leſſer, for when more is'r6- 


1-1 quired; thelefſer of thetwo extreme mim- 
| eptired,\ the greater extrome is the” Dj- 


Wer 51 CER AP 
_ — Laftly, the" Diviſor being known, it 
will bee apparent by 'whar'Ts before faid 
whether it bes ® 7aib"B7422 or" rat 6: 
PY » 1077 177 OV Ci 1743 8 
1” Agaline, take this for ayotherExum- 
ple; If 108 Pioners perform @ pitt of 
worke in 56 houres, in what time will 
$3 Pioners performe ſo much work? 


Y 


it) 


108 


T T 


T*.E 


-EIS ww 


 EaF 


TE? ih. cv. 2. © COD et FRO. 


#2. * 


to$——50 =p 73Þ 
—_ I 
648 a : 'y 
62 : | F, 
iz}. 6048 (72 # 
$06 1 


en o 


238 
166 


72 


So that 83 men are able to-do 23 much 
worke in 72 houres, apd &; af at boure; 
$103 men <an doe in 56 houres; which 


p, the refelucian oe the  Qneſdion pro- 
þ Me enqmplef 3 \ yagdsip lengsh, 
of is 3 4 yards un rondeh, will 
= OO z.498 al 
[Path Claake 2Facts 95 you 
e hag. $10 tha fcomd nilc 
CB picyy Wink £0 cons Malepl, 
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Rule of Multiply the Denominator of the third 
=—_ o terme and + Numerators of the firſt and 


Fraftions» ſecond termes continually, ſo 1 the Pro 


dutt a new Numerator : Again, multi- 
ply the Numerator of the third terme, and 
the Denominators of the firſt and ſecond 
termes continually, ſo is the Proautt a 
new Denominator, which new Frattion is 


the anſwer of the queſtion. 
breadth length . breaath. 
HY ——3 7) 8 
A — þ 1 
4 2 8 


Facit 3 Jards, or 9 5 yards, 


WI. I» the Inverſe rule of three, the 
Produtt of the third terme multiplied by 
the fourth, muſt accord with the Produtl 
of the firſt and ſecond termes, otherwiſe the 
worke 18 erroneous * So in the firſt exam 
CEO Produ@ of 16 multi- 
plye 6, is 96, which likewiſe is the 
produdt of- 12 multiplied by 8, 

- If any bee defirous to exemplifie the 


rules in- the fi t Chapters by Fra- 


tions or mixt Numbers, he may do it 
obſerving the 
chapter, and 


5. examples of the 
laſt example of this chap. 
CHAP. 


ts 


"x wp W_ —_ ST WM 
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CHAP, XXIII, 


| The dowble Golden' Rule direFt, 


performed by two ſingle 
Rates, 


=} Moms Componnd Golden Rule is, when 
'more then three termes are pro- 
pounded. 

IL. Ynder the Componud Golden Rale 
i comprehended the dowble Golden Rule, 
and divers Rules of plurall proportion. 

HI T he dowble Golden Rule 5s, when The double 
five rermes being propounded, a ſixth pro- Golden 
portionall unto rhem is demanded : as in © © 
this queſtion ,* If 4 Students ſpend 19 
_ in 3 moneths, how much will ſerye 

Students 9 moneths ? Or this, If 9 bu- 
ſhels of provender ſerve 8 horſes 12 daies, 
how many dayes will 24 Buſhels laſt 16 
horles ? | 
IV.” The five termes given'in this rule The parts 
reufſt of two parts, viz, a ſuppoſition ex- - tomy 
preſſed in the three firſt termes ; and a de- of the Game 
wand, propomnded in the two. laft : Son gidribured. 
the firſt example of the laſt rule, this clauſe 
(if 4 Students ſpend 19 pounds in 3 
N 3 monetts) 


Wrighmetique - - Book 1, 


moneths) is the ſuppoſition, and this (how 
much will ſerye$ Students 9 moneths) is 
the demand ; likewiſe in the other exam- 
ple of the ſame rule,this clauſe (if g buſh- 
els of proyender. ſerve 8 hrorics 12. dayes) 
is the dion, and this {how long or 
how many dayes will 24 buſhels laſt 16 
horſes) is the demand propounded, 
V. Here for tankiwg the termes pro- 
pownded in their due order, firſt obſerve 
amon? ft the termes of ſuppoſition, which of 
them bath at ſame Denomination with the 
trrwe required, then reſerving that terme 
for the feoonll place write the ether two 
rermes of {ueppoſotion ant about another in 
the firſt plate; and laſtly the terms of de- 
mand likewiſe owe above another in the 
third place of #be yule,in ſuch, fort that the 
appermoſt may have the ſame Deinindr 
#109: with the wppermoſt of thoſe in the firſt 
place :- Example, If 4 Stademts: ſpend 19 
pounds in 3 monaths,how mack will ſerve 
8 Students 9 moneths ? Here the three 
tremes'of fuppoſition arc 4,1 9, and y,and 
of theſe termes 19 hath the (arc Dewami- 
' #htion With the terme required, viz., of 
pounds (for you are to inquire: how much 
is requiſite for the taginrenance of 
$ Students 9 -moheths : ).-wherefore re+ 
' | ſerying 


IM NG DIY —_— tt. CY 


Clip. 23. . Natwal, k 


fving 19 for the ſecond place I write 4, 


and: 3 - one aboye another 
thus ; then drawing a line up- 


q 


onthe right hand of 4 I write 3 


19 inthe ſecond -place ; this 


dane, the worke will fand as inthe Ifar- 
yea: \Laft of all che terms; © 17 

3 &9,and 4-29 ; 
Chaving theDewomination of. .\ 3'\ - 


Students I;place'it in the ſame. +. 
lne with 4 20d 29,and write g'un 


the termes in this queſtige "7... 


performed 
rake themſelyes as fullowerh': 
| SETIIDOL viz. thus, a ; 


IIS, 


In like manner if the feeond 
ef the third Rule / of this C 


>, 


1 queſtion 


er 


ed, the' Termes' thiteof ou 
fed ” " 


Or 
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VI. Queſtiont diſcoverable'by.the dou+ 
ble Golden Rule may bee” reſobuedby two 
ſingle Rules of Thyee, or by: the: Golden 
Rule Compound of five Numbers; 11 

The pro:  ''' VIE. 'When gaeſtions of this nature ari 
Pendle reſolved by two ſingle rules ghepropertions 
Golden are as followetht' - © 11lrt 1 
tis perfor= I. As the uppermoſt terme of the firſt 
owe forte place, #4 to the midale terme; So us 
the upptymoſt terme of the laſt place 
to a fourth Number.” 
I. As the lower terme of the firſt place 
is to that fourth Number ; So u« the 
lower terme of the laſt place to the 


terme required. 
 Sqinthis example bes ,,,4—19—8$ 
fore _ recited, uſing the +31, 9 
lower-terme of the firſt -, | 
place as a comman number in the: firſt 
proportion, ſay thus, | 


I, If inthree moneths 4 Students ſpend 
| 19 pounds, wharwill ſerye.$ Stu- 
dents the ſame time 2 


Or 


us 


W 


| 


on 23, Natwal, 
{0n-rhus ', If foure Students ſpend 
2=rTy pounds-, what will cight 
p 
Or thus, As 4 to 19, ſo 8 to another 
number 


And then the fourth proportionall an- 
kerable to. 4, 19, and 8, the three 
Numbers giyen in this proportion, is 33 
(by the ninch Rule of the one and rwen- 
d Chapter aforegoing,) Again, to finde 
he terme required uſing uppermoſt 
erme of che third place as a common 
Number in this laſt proportion, ſay 4s fol- 
loweth : 

IL If in 3 moneths 8 Students ſpehd 38 

, how much will ferye them 
ot 9 moneths ? 

Or thus, It 3 give 38,what will 9 yeeld 

Or thus, As 3 to 38, ſogto the rerme 

10 required, "\ 

- "Which you ſhall likewiſe finde (by 
des of the one and rwenti 
Chipter before cited')'t&'bee 1 1.4. for 38 
I's the Produtt is 342, 
divided by.'3 -yecld you'in the 


tr 114 : Sothat'- 7 conclude; if foure 
Students (pend- nineteen pounds in three 
ongelts, -2 14 pounds will ſerve $ Stu- 


137 


dents 
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dents 9 morieths ; as youmay further. ob- 


ſerve by the worke following : 

prapnne in Ee 
3 lt 10 
q—19 <8 —38 \3-=38—9—ny 
8 ft 
4) x52, £.38 3) 342 (114 
© On -TN116) 00 
3% 04 | ts 

3a * "TY 

o 12 

ww 

by alt” 


VIII. The dowble G olden Rule 15 richer 
ar ect ar swperſe. *6! ' 
The double IX. The diref# Rule is, when bothihe 


Rule duet, JAg1e TH1e® dee each of ther looks for * 


fewrth 4612 in 4 dive propertions NM |. 
A = po of day's 6 1 ther 
moneths, 4, Scadents -(| 19 


2 
f 
l 
; 
| 
| 
| 
| 
| 


| 


) Ii 


SD FR HT> FT 
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$ yy o- three termes given, looke for 2 
fourth in 3 dire&t Pr oportiot:: And in the 
lf properties being this, if_in 3. moneths 
4s ſpend 38 pound, how much 
them, fox, 9. moveths ? Tis as 
eſt. that 2. Gan is Dkewie Fape- 
fled in. 4 Aoreft proportion ; for if $ Sru- 
Ensin 3 monethsipend 3 8 poynds, oy 
in 9 -, moneths three- tames 10 

and zberefore Here you ray, ſay in 
mT proportions as; 3 the firſt terme is 
to. 9 the third; 01.18, 38. the ſecond to 2 
umber. wr k ought ro Na 
le hee times {0 a "2s 38, .becaule 


") yo times a5;grcat. a8 3,, According 
rule of the one and twenti- 


ore \Cued, ; Wherefore 1 

id hu's Gen (if .4 Students 

04 ir pct how 
al I ered, 


-=_ to be perfo 2 en by Zu dendlel on - 
direft, ba 95 in IT rule 


BE 


n pgtothe.5 rule of this chapter rank 


elves in this order. 128 


. 
£ My 
FO00118 
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123 — 48 TY Wn 
4 3 y 


| "Jo 

Now to diſcoyer whether this' queſt 

ought'ro bee reſolyed by the doable Rath f 

dire, or no, raking the Tower termed# 
the firſt place, I ay,  * | 

I, i the carriage of 7, C, 128 mils, 

coſt 48, s, what will the carriaged 
7, C. 32 miles coſt ? 

This done, I ſee plainly that the fowrrh 
rerme here expeſted proceeds from the 6- 
ther three in a diref# proportion, for thit 
number muſt needs happen to bee by the 
ſame rate and proportion Ieſſe then 48, that 
32 is leſſe then 12$ : wherefore finding 
that fourth number by the ninth rule of 
the one and twentieth Chaprer to be x2, s. 
- proceed to the ſecond proportion, and 


6 1 
IL' F the carriage of 7, C, 32/mile 
cofts 12, s. chow much mu(tT 
to haye 3, C. carried the fame'di- 
ſtance ? Sy Sas 
And here likewiſe finding a fomrth | 
»xmber to bee looked for in a dire pto- 
portion, T diſcoyer that fourth by the ſaid 
ninth rule of the one arid twentieth Chap- 
ter 


16,02) 23, 
[L-tobe 5 * 5s- which is the terme demand- 


Natural. 


1s and the anſwer to the queſtion pro- 
ed 


: Sothatarlaſt 7 concluge, If the 


' | artge of | C: 138, miles coſt, 48,5. 


- 
J- 


Tar 


4. 
_ 
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128 ———g+—+— 321 
33 L ' # , 
96 
144 
123)-1536(13 
128 


256 
256 


The double 
Golden 
Rule In- 
verlc. 
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X *3Y J\\\ . % 
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ft) 7 OL ) £143 0. DW 443 HLals: ; 
1211 On ap NNIYE 
=} 4 G4. 13 lt OLI, Lo ant 


"hp Donible Obes "Retle' Pviewſe; 
12995 performed by ri pugle”* <- 
Rules. aa Gow 
He Double Geldex Rule Inverſe is, 
ynhew one of the ſingle Ruler: lookes 
for: a fourth Terme in an Inverted pro- 
portioa 1 As inthe ha ftexamplepropoun- 
ded inthe fifth rule of the laſt Chapter, 
For there if you ranks the termes of 
that queſtion, thus, 2-27 


8 12-2418 Ox 
9 24 


You ſhall finde the rerinies of thfitht 
proportion to looke foFa fourth number 
in an inverted proportion : For if 9 buſhels 
of proyender {erye_8 Horſes 22 dayes, 16 
Horſes will cat up {6 much ,proyender in 
halfe that -time ; Bur if you grder the 


Termes thus, 


—— ——— 2 
AH . 16 
You 


dw 


— 


perceive the rermes of the 


= wo nem puter Fontch'in art 
armory will bee likes 


"Horſes I2 © a. how - ot 
*. how matt 'dayes ' will hon ns 
(ot ſerye the ing: nuntder” of Hot 
es ? 

And here the termes pennies looke 
or a fourth in a dirver proportion; which I 
fnde by the fingle Rule of Three direce to 
be 32. That fourth number being lo found, 

I ſay again, mM 
IL "If 24 Buſhels of vrovendir , 
ſerve 8 Horſes 3a} daycs, - how 
long will 24 —_— 16 Hor- 
ſes ? 

And _ the fourth terme expeRted 

ceds from the other three in an 1wver- 
_ f if 24 REY of pro- 
render ſerve $ Horles 32 dayes, 24 Bu- 
ſhels will lafka&Hotries a lcfſt time: where- 
fore howſocyer you ranke the termes of 
this queſtion, the pgoportions thereof be- 
ing ſeyered into two fingle Rules, you 
ſhall finde one of them alwayes inverted; 
and therefore the fourth term thereof al- 
ye diſcoyerable by the fingle _ of 
WY: T rce 
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Three 5»7er/e 1 wheteupon T conclude, 
that the ame queſtion being given, it ought 
to be reſolyed by the double Rule Inverſe, 


and not by thedouble Rule. d5rect,as hole || 
pt in the laſt Rule of the former 


Now the Reſolution. of this queſtion 
being ranked after the firſt manner is, « 
followeth : 


9 24 ——16 
$———t1—6— 6 
8 
16) 96 (6 
96 
So 
g——4 
Bhs 
9) 244 (16 
9 
54 
i 


o 


—_  .-- 


Chap,24- 1 Netarals 
2 Agaii the reſolution of -che fame que- 
Gaby,» being rankerd: after thefaſt manner 


TOR ©& 


wikis, es A 
Bay 1 T1 25 | 3, 
«23.1 rr———] —4+ | | 
1" ey 16——16 
" g —— 12 24 ——33 
12 | 
4 48 
24 
9) 288 33 
_27F 
18 
18 
oO 


16) 256. (16 
16 


$6 that at ſt 7 /ay, If 9 buſhels of 
wroyender ſerye $ horſes 12: dayes, 24 
O buſhels 
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buſhels will laſt 16 horſes. 16: dayes, 
which is the reſolucion:'of- the queſtian 
propounded. WIE 
The @bſtance of that which hath beet 
delivered in this and the preceding Chap- 
ter, concerning the double Rule of Three, 
may be expreſſed as in the following 
Rule, viz: by 
Let the firſt ſingle Rule confiſt of an) 
phree of the 5 numbers given, which wil 
ſtand in Rule according to ſenſe and rea- 
ſon, then (accopging to the latter part of 
the .2., Rule of the 22 Chapter) obſerve 
whether it be a Rule Direft or Inverſe, 
and multiply accordingly ; that done, place 
the Dividend for a Numerator, and the 
Diviſer for a Denominator, ſo ts ſuch fra- 
tion (whether proper or improper) the 
anſwer of the firſt ſingle rule; laſtly the 
ſaid fration, (or anſwer of the firſt rule) 
rogether with the other two termes in the 
= on, which were not mentioned inthe 
Fs ingle rule ,» muſt make the ſecond 
fngle rule, which 3 termes, reaſon, toge- 
ther with the direftions in the 6 rule of 
the 21 Chapter will fbew how to order, 
then obſerving whether it be a rale direft 
or inuerſe, work_it accordingly: as @ tult 


af 3 in frattions, ſo will the anſwer _=m 
| 0 


Chap. 24- Natural, 
if be rhe anſwer of the queſtion propotin- 
ded 


Example, 1f I pay 28 fillings for the 
atrigeof 3 hundred weight for 5o mnles, 
how much ought I to pay for the cartiage 
of 17 hundred weight for 84 miles, at 
the fame rate ? Facit. 131. 6s. 68 & 


G Sh. | $a 
L-If 3 28——17 Rule direts 
| __-» 
136 
— 
Facit 476 Shillings. 
3 
It If 32 Miles — £5 þ.'—# miles, 


Facit L2H ſh, ot 13 L. 68.62 d. 


Another way of reſolution of the for- 
mer queſtion, by changing the termes in 
be firlt þ»g/e rule may be thus. 


Miles C, Miles 
kl $0——3—— 84 Rale Inverſe. 


[7X 8 
Mavis £5 hundred waight. 


O 2 | 11, 
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II *2C.—4 ſh.—2 ©, Rule dire8, 
Facit as before 755 Shillings. 


Another way, by changing the termes 
of the firſt ſingle rule, 


2+ 8. > i Ve 
I. If 30—50—17 Rule Inverſe, 


Facit *32 Miles. 


IL If 2m. — = ſh.— # m. Rule dire 
Facit as before 253% Shillings. 


Thus you ſee that the firſt ſingle rut 
may be varied three manner of wayes, one 
of which will alwayes te obyious, ſo that 
working as before, you will finde the at 
ſwer of any queſtion reſolyable by the 
double rule of Three, or Golden rule com- 
 poxnd of 5 Alumbers, with as much expe 
ditiof,and as j;ttle charge to the memory, 
as by any oth, way. : 


Chap. 25. MNatural. 


In On 


CuaPr. XXV. 
T he Golden rule compound of five 
N umber-. : 
L I He Golden rule compound of five 
numbers is, when the termes bet 
ſe, | ranked, 4s before, in ſtead of the dowble 
termes we-uſe their produtts, and then pro- 
ed to finde the terme required by one fin- 
" | glerule of Three, 
| 11. Here when the queſtion propoun- The Golden 
ded ought to be performed by & whle Rule oe 
rule drreft, multiplying the termes of the tive Num. 
frſt place, the one by the other take their —_ 
produit” for the firſt terme, the middle one fingle 
wmber for the ſecond, and the produtt of Md 
the two laſt termes for the third terme 
thi done , having found by the rule of 
three direft, a fourth proportional wnto 
theſe three, that fourth terme (o found is 
the numpber you look for : So this queſtion 
} bing again propounded, if 4 ' ſtudents 
191, in 3 moneths, how much will 
ave $ ftudents 9 moneths : and the 
termes thereof being ranked as before, 
Vic, thus, 


. 4 —Ig ——3 


9 
Q 3 The 


PPRYTRS Þ 
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The product of 4 multiplied by 3 is 
I2, yo the product of $ multiplied by 
9is72 3 wherefore I ſay, As 12 to 19, 
ſo 72 tothe terme required, which I finde 
by. the ſingle rule of Three diref.to þe 
I14- So that if 4 ſtudents ſpend 19 I, 
inthree moneths, 1141, will be requiſte 
for the maintenance of $ ſtudents 9 
mageths, as you have it before relolyed 
in the example of the 7 rule of the 23 
Chapter aforegoing. See the whole ope- 
ration, 4s followeth, 


- 


— 5 8 


"2 wo 9 0 9 


Chapi 25. 1 Netwradl, 

+: In like ''manner this beingchg@ueſtior: 
udefore (inthe laſt rule of the 23 Chap- 
er )-If the carriage of 7.C,'x a$-miles, 
coſts 48 s. what will the carriage of..3 C 


hamiles tandoe in >The edw/wer there- 
nto/ Will- be 53s. as appears by the 
wirk_; mer 2 1 | 
yr 1B g——32.. 
7 o96-:.. $9 w*i35 
396 288, 96 
TEL 
896) 4683 (5 
4430 
18% 
89617 


termes a croſs, that ts, the uppermoſt term 


of the firſt place by the lower of the laſt, 


der the lower terme by which it is pro- 
dxced, and then if the Inverſe proportion 


be found in the uppermoſt line, uſrug thoſe 


produtts as ſingle termes, proceed to 
finde the terme required by the ſingle rule 


0 4 0 


*<FQI 


NI, when the Dneſtion propounded The Gol- 
owght to be reſolved by the double rule In- den Rule 
verſe, baving multiplied the double of tive 


Numbers 


le Rule 


«nd the uppermoſt of the laſt place by.the ——_ 
lower of the firſt, write each produtt 411. Inverſe. 


Arithmed4que - © © Book. | 
"of Three diret: But in'eaſe you finde || 
the Inverſe proportion in'the lower line, 
perform the work. by rhe" :fingle\ rulewf 
.T hree Inver(c. pres 
So in the-example Above meritioned, 
if 9 buſhels, of provender ferve: $ hores 
12 dayes, how long will 24 buſhels-laft 
I6 horſes ? Hereif you | 
rank the terms thus, you |. 8 — 12 = 16 
ſhall finde the Inverſ®? 9g T 24 
proportion in the firſt: oY, 
line, as is obſerved in:the laſt Chapter, 
And therefore havipg ſybicribeg the pro- 
duRs according to the direRion giyen 
you in this Rule, I procced: to ſatishethe 
demand of this queſtion by the ſingle rale 
of Thyee direft, as appears by the work 
fe ollowing, | . 


PAL BHS RR ba 


Thr 25. Nateral, 
iv wie oor! SENT. 


# 12 = 


g 16 ot ©3234 
9 | 24——16 
2044. _ 193 
| _ 
384. . 
_192, 
144) 2304 (36 
1494... F 
; 864. » 
$4.2 
O59 
But the termes of this 
queſtion being ranked 9 — 12 —24 
thus ; the Inverſe pro- 8 I6 


portion -is found in the 

lover line, as you may obſcrve likewiſe 
by the laſt Chaptcyy whercupon in this caſe 
yp, Foje the queſtion I proceed by the 
jngle rule of T bree Inverſe, as appears 
by the work hereunto annexed : ow: 
ſoeyer therefore you work the queſtion, 
you ſhall finde the rerme required to be 
16; fo that at laſt I conclude, as before 
nthe laſt Chapter. If 9 buſhels of pro- 


yender 
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vender ſerye $ horſes 1 2 dayes,24 buſhels 
will laſt x6 horſes 16 dayes. 


J=—1 24 


16——16 


| Chap. 26, Natural, 


CHAP. XXVI, 
The rule of Fellowſhip, 


weſtions, that ave diſcoverable by me 

ldes rules then one , and yet caunat be 
performed by the dopble pvolden rule 
mentioned before in the three laſt Chap- 
ters, Of thele r;:les there are divers 
lindes and varicties according to the 
nre of the queſtion propounded.; for 
here the rermes given arc ſometimes four, 
ſometimes five, ſometimes mo; and the 
tetrhes' required ſometimes mo'then one, 
&e,” All which will more plainly appear 
When ' we” ſhall deliver certain examples 
ef theſe Rules in the inſuing pare of this 
Treatiſe , whither we purpoſely refer 
yot, becauſe there weſhall haye oppor- 
unity to reſolye queſtions of that kinde 
with much more facility by the help of 
the Logarithmes, then we arc here. able 
to do by the concluftons of Nataral 
Arithmetique : 


P 
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L He rules of Plural proportion Rules of 
A are theſe , by which we reſolve wel 


The Rule 
ot Fellow. 
ſhip. 


Arithmutique Book 1, 


Arithmetique : This in the Interim ſhall 
lerye you for a light of theſe things, that | 
When we have hercafter occaſion to men- 
tion rules of plural proportion, you may 
wa better Cali what is meant there- 

Y. 
II. T wo particular rules of plaral pro- 
portion are theſe, the rule of Fellowſmp, 
and the rule of Alligation. 

IIL The rale of Fellowſhip us that, 
by which in accompts among ft divers men 
( their ſeveral ſtocks together with the 
whole gain or loſſe being propounded) the 
4x or loſſe of each particular man may 
e diſcovered : As in this example, A 
and B were ſharers in a parcell of met- 
chandize, inthe purchaſe of which A laid 
out 7 1. and Þ 11 1. and they having ſold 
this commodity , finde that their clear 
g2ins amounts to 545 now here the que- 
ſtion to be reſolved by this Rule is, what 
part of char 54 s. accrues to A, and what 
to B,. according to the Rate of the ſeyeral 
fums or ftockes which they adyentured ? 
Again, A, B, andyC fraight a ſhip from 
the Canaries for England with 108 Tuns 
of Wine, of which A had 48, B 36, 
and C'24 ; the Mariners meeting with 
a ſtorm at Sea, were conſtrained for the 

| ſafety 
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afery of rheir lives, to caſt 45 Tunne 


thereof over boord : here the queſtion 


whe reſolyed is , how many of the 45 
Tunne each particular Merchant hath 
loſt ®ccording to the: rate of his adver- 
ture ? 
IV. The Rule of Fellowſhip # either 
ſugle or double, 
V. The finglerule is , when the ſtocks 1. Singte. 
papounded are ſingle numbers's So' the 
cs of the 2 rule aforegoing ought 
both to be performed by the ſingle rule of 
Fellowſhip,tecaule there 7 |. and 11 1.be- 
ing the ſeveral fockes of the firft exam- 
ple, and 48, 36, and 24 being the parti- 
ular fockes of the laſt, are all ſingle 
Is, 
"VI. 1 the fingle rule of Fellowſhip How ts 
take the total of alt the ftockes for the firſt og 
 terme, the whole gaine or loſſe, for the 
ſecond, and the particular ſtocks for the 
third -termes ; this done , repeating: the 
rule of T hree ſo often, as there are parti- 
cular ſtockes in the queſtion, the fourth 
termes produced upon thoſe ſeveral opera- 
tions are the reſpettive gains or loſſes of 
thoſe particular ſtockes proponnded : $0 
in the firſt example above mentioned 7 1. 
and 111. axe the ftockes propounded, 


whole 


2, Double. 


Arithmetique 
whoſe toral is 181, which I take fot the 


firſt terme; Againe 54s. the'commo, 


ain, is the ſecond terme, and 7 1. the 


rſt particular ftocke , is the third terme 


of the firſt proportion ; whereupon Pay, 


as 181. to54s. ſo71, to anothernims 
ber, which by the dire& rule of Three] 
finde to be 215. viz. the part of the 
gaine due to A, that expended the 71, 
ftorke» Then for the ſecond proportion! 
fay, as 181. to54s: fo 11 1. to anotiet 
number , which 1 likewiſe finde by the 
rule of Three dire& robe 33 s. viz. the 
part of the gain due to B for his 111. 


ſock, 
F I 8—54——Therefore) - 47 


Again in the other premiſed example, 
the particular lofle that happens to A 
1s 20 Tunne, to B 15, and to C' t© 
Tunne, . 


48 43 —20 
36 108 — 45 — Therefore $36—1 
24 24 —10 


VII, The double rule of Fellowſop 


KS, 


Book I þ 
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wwhben the fhacky propeunded. are double 
; VE when each: ſtock, hath re- 


1, 
| —_— # particwar time :.. Example, 


1,,B and-C;:(hold a paſture incommon, 


| brwhichtbey pay 45.L per anime In 


tis e:4 had 24 Oxen';went 3% 
FT 12 there 48 dayes, and C 
1x6 Oxci 4here 24 dayes; now the 
geſtion to be: reſolved. by his Rule, is, 
what part eachyof theſe Trnants. ought to 
pyof the 45 E cent? And here you may 
be thac- the ſockes are 
dnble numbers, viz, cach ſtock of Oxen 
ladi reference to 2 particular time, fot 
tte reſpeRtive: Rock of A is 24 Oxen, and 
«* particalar time is 32 dayes ; again 
be flock cf Bis 12 Oxen, aud the re- 
» yo pomy dayes; .and laſtly, the 
lock of C'is 16, Oren, and its peeatiar 
tune 1s 24. 
double rumbers. 
VIII. In the double rule of Fellow- 
Rip mwalriply each particular ſtock by 385 


» Which as you ſec ace 


Meir predutts for the firſt terme , the 
whole gain or loſſe for the ſecond, and the 
faid particnlar. produtts' of the double 
mmbers forthe third terms ; This done, 
wearing, xe-before, the {ule of "—_ 

? 


tifpefttve rim; - and take the rotall of 
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How to 


work the 
ſame Rule: 


The Proof, 


Arithweerg le 
ſo often as-there are predn (ts of the danhle 
—_— "rhe fonreh rerms produred- wp- 


enthole ſeveral op erarions,; are rhe unut- 


bers you labk for': ' $6 in the,example 'of 


the laſt rule;. the produ vt 24 and 32, 
is 768, the 'produ&t of 12: and” 48, 
576, and'the produt-of 'x6 and 24;\is 
384, the ſur of rthele-produdts/is x7 28) 
which is the fi-ſ# rey -in-the (queſtion, 
then 45 1. the rent is thefggondrerme, and 
468 the firſt-produtt;, the third termeuf 
the firſt proportion - Wherefore 7 /ay,As 
1728 r0-45 þ. ſo 763 to another -nums 
ber, . which I finde by the dire rule of 
Three to' be 201. vizy the/parr of the 
eent 'that- 4 ought to pay: + Then for the 
ſecond proponion I ſay; As 172810 451. 
fo576to 151. which Btche part that B 
ought to pay? And lafily, As 2728to 45h 
ſo 384 to 101. viz, thepardthat C mal 


pay, 
7682 193.0 Co768-20 
$76 /1728 — 45 —Therefore < 576-15 
384 384-10 


IX. The rwle of Fell op ed 
Addition of the FI pony 


ſum ought to he equal tothoſccond rerwe 
i0 


Bogki 


- = = ae cc cus <a 
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queſBon, otherwiſe the whole work 
= —_ iti the firſt example of 
<6. ar duos. om 2I, _ 3 33/6 
added. togecher areequall tb 52; s, 

Green terme: in that: otien ; Tho 
miſein the laſt example of the ſame Rule] 
allo in the example of 'the laſt Rule, 
be/wwme-of 20, 15, and 10, the termes 
quired is cquall ro 45; "the ſecond rerme 
propounded. 


v\ 


———— - — —— 1 OI 
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Ciar, XXVII 
The Rule of Alligation. 


He Rale of Alligation ts that; by 
which - we reſokue queſtions, 'that 
arerne the wixing of PO ſomnples ths 


IL Abigation Pl blake Meliat or AL- 
ternate. 

II. Alligation JMediall 1s, when hi- Alliourion 
wy the ſeveral quantities and rates 'of Mediall. 
Gbrers proples proponnded, wee diſcover 
the nican rate of a mixture! componnded of 
thiſe Srpples;; $o. to biiſhets: of whear' ar 
4'3,or-{-yyhich is all one) 48, d. the 
ubel;49 buſbels vfrycat 3,5. or 36,9, 

P _ . the 


-” 


Arithmetique Book 1; 
the buſhell ; and 5o buſhels of barley at 
24 $- Or 24, d. the buſhell ; being mixed 
with 20 buſhels of oates'at 12, dhe 


buſhell, the Rule of Aligationi wind | * 


ſheweth you the meane price of that\miſt- 


The epera- | IV. In Alligation mediall firſt ſumm 
tion and the given quantities, then finde the torall 
ot the ſame value of all the fimples : this done, the pro 


portion will be as followeth. 

As the [umme of the quantities ts to the 

rorall value of the ſimples : 

So ts any part of the mixture propound- 

ed tothe required mean rate, or price 
of that part. 

Repeating again the premiſed example 
of the third rule, I demand how much one 
buſhell of that miſtling is worth ? Now 
the ſumme of 10, 40, 50, 20, (the given 
quantities) is 120 buſhells : and the yalue 
of the 10 buſhels of wheat at 48, 4. the 
buſhell, amounts to 4$0, d. for 4$ being 
multiplyed by 10, the produRt. is 480: 
again the yalue of the 40 buſhell of rye a 
36, d. the buſhell is 1440, d. The yalue 
of the 50 buſhels of barley at 24,d. the 
buſhell is 1200, d. And the yalue of 20 
buſhels of oates at x 2, d. the buſhell. is 
240, d. All theſe yalues being 2dded to- 


b 
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Chap. 27. Naturall, 

oether, their totall is 3360, d.. I ſay then 
We of Three direft, Tf 120 buſhels 
fre 3360 d. whatwill x Buſhell. yeeld ? 
The Rule preſently anſwers me 28,: d. 
whereupon I conclude, that'a buſhdl 'of 
that miftling may bee afforded for 28, d. 
fat is, 2; $,4, d. which isthe reſolution 
of the queſtion proponnded. 


3360 "Py 


I 20+ 


In like manner if it bee' demanded 
altar $ buſhels'or. a quartet of that milt- 
lng is worth ? The Anſwere will bee 
124, d. which being divided by 12, and 

that meanes reduced into frllings, is 
s,s. $, d. 


h9—3360—$—12) 224(18 


Wal, the trial of the work, 104 

p44 Comparing the total 96 
of the ſeverall ſim. 5; 

fler with the value of the | 

wile mixture: For when 

boſe ſurns accord, the ope- 

nbon is perfe&: So.in the 

'e*2mple of thelaft wy 


- x 


V. In Alligation Me T2 Theproof. 
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[ 10 buſhels of wheatat |, 89. d. 
_ 4 5the buſhells ——2—0—e 
40 buſhels of Rye at 

WED the buſhell is —6 — 0—o 
om" 5 50 buſhels of barley at 
* 2 $. the buſhellis —5 —0—0 
And 20 buſhels of oats 
L at 12d.the buſhel is —r— 0—0 


—_—____ 


All which amount to — 14 —0o —o6 
' Whichis likewiſe the value 
of 120 buſhels at 28 d. or 2 s. 4d. the 
buſhell, for that alſo amounts to 14 1. 
VI. Alligation Alrernate is when ha 
wing the ſeverall Rates of divers Simples 
given,we diſcover ſuch quantities of them, 
as are neceſſary to make a mixture, which 
may beare a certaine rate propounded. .. 
Example: A man being determined to 
mixe 10 buſhels of wheat of 4 s. or 48 d. 
the buſhell, with rye of 3 s. or 36 d.the 
buſhell, with Barley of 2 s. or 24 6 
the buſhell,8 with Oats of x s. or 12.6: 
the buthell, the rule of Algation Al 
rternate will diſcoyer unto neg han much 
Rye, how much Barky, and how much 
Ontes he- ought to adde unto the 10 by- 
ſhels of Wheat ; in ſuch ſort thatthe mix: | | 


| 
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ture of ther all together naay beare a ceq- 


VII. In T un jons of Alligation alter. The righe 


ordering of 


rare, you muſt ranks the termes in ſuth fort the termes. 


that the given rate of the mixture may 
repreſent the roote, and the ſeverall rates 
the Simples may ſtand as branches iſſ- 
we from that root : So the example of the 
x] rule being propounded, Idemand how 
muchRie, Barley and Oates ought to be 
added tro the 206 buſhels of Wheat, that 
the mixture of all together may beare the 
meor price of 28d. or 2 5, 4'd. the bu- 
ſhell : And therefore drawing a line of 
ronnexion, I place 28 d. the given rate 
othe mixture, upon the left hand thereof 
byir {elf repreſenting the 
mate, and likewiſe write 
beother rates propound- 
d, viz, 48d. 36 d. 24 48 
Cand 12 d. one above 26 
another upon * the right 28 
hand of that line of Con- 12 
txion , which rates arc | 
ceived 'to iflue from 
8d. as branches from the ; 
tobe, the fabrick hereof appeares plainly in 


tbemargent ? 


How to 


"VIII Having ranked the termes in —_— 
> P 3 their 


How ts 
order the 
differences. 


Arithmetique Book 1, 


their axe order, dinke the branches together 
by certain Arkes,inſuch ſort that one that 
4 greater then the roote or rate of the mjx- 
ture, ma) alwayes be coupled with another 
that is leſſe then the ſame : So in the pre- 
miſed example 4g may be linked with 12, 
and 26 with 24, or otherwiſe 48 may be 
coupled with 24, and 36 with 12,and 


then the work will ftand, 
A ..y (48 
336 Or thus, ,36 
Thus,28 5 L J. ) 38 <p 
(12 — I2 


IX. Having alligated the branches ang 
found the differences betwixt them and the 
root write the difference of each branch jaſt 
againſt his reſpeftiue yoke-fellqw, Sothie 
branches of the example aforegoing being 
linked after the firft manner, and the diffe- 
tence between 28, and 48, { by the (ixth 
Rule of the cighth Chapter of this Book) 
being 20, I place 20 juſt againſt 1a the 
reſpeRive yoke-fellow of 48. Againe, 
v6 being the difference betwixt 23 and 
12, I writeit juſt againſt 48 : Inlike 
manner $ being the difference be- 
| ryween 


£ i 
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berween 28 and 36 
1 place it right a- 


inſt 24. And laſt- 43 R\ 116 
Ca dference 1,936 5p 
ketwixt 23,and 24, ** 24 8 

x5 


Iwrite juſt againſt 
16: In the end the 
whole Fabricke of 
the worke ( as the branches are thus 
faked ) will Rand as ini the example. 

But the branches 
bring linked after 48 4 
ths ocher manner, ,, J36 D 16 
the worke will bee © Ya4 
thu diſpoſed : 12 

For in this caſe 
hah 24. for his yoke-felfow, and the re- 
_ Camerado of 36' is 12 : and here 

interchangeable placig of the diffe- 
races ( as inthe premiſed examples ) is 
that which is more particularly termed 
Ahlternation, 

X. when one branch is linked to divers 
aher branches, and not to one alone, the 
differences onght to be as often tranſcribed, 
it i /o deverſly linke& Soin the pre- 


miſed exaniple, the branches" being linked: 


atter. the laſt manner, you' may (if you 
pleaſe): conceive 12: to be coupled both 
P 4 with 
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with 4$ and 36 ; likewiſe 24 may be COt» 
teived ro be linked with the-lame 48, and 
26 : Again; 43 may be upderftopd tobe 

linked with 34) and 12, asallo 36 with 
the ame. 24 and 12 : wherefore the diffe- 
rence berwixe2V$ and 12 being. 16,T write 
it both juſt againſt 48 and 26': | Inlike 
manner the 4: ifference berween 28 and 24, 
being 4; 1 writeic likewiſe over againſt the 
fame. numbers : Again' 29 bding he diffe- 
rence berwixt 28 and 48, 1 place it juſt 
againſt 24and 12 ; and 8 being\the the 
rence between 28 and 36g" ) OED it Le- 
wiſe over againſt 
the ſame num- : £4) | 
bers : All this 4 16, 4 
performed, the P = 16. 4 
whole frame. of * 44 20. 8 
the 'worke will C12 _//. {20. $ 
ſtand as in the 

Margent : | 

2. Take this for another example : \tis 


required to wi.xe 10 buſhels of Wheat at 


48 d. the buſhell with Rie of 36 d.: the: 


buſhell, with Barley of 24 d:the buſhdll, 
and with Oates of 12 d. the buſhell, and 
the 9zeſtion now is, how much Rie, Barley 
and Oates ought to bee added ror the 10 
buſhels of Wheat, that the:intire wixrure 
may 


es es oem. | Moto Son. — 
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miy bee afforded at 16 d. the dyſhell ; 
Here the branches 

this pr (ac- & 48 

cording to $t, 36 

Rule of this Chap- uo 34 

ter) ought to be lin- I2 

ked4bus, 

And as for the Alreynation of the diffe- 
rences, it is evident ( by thie preſent Rule ) 
that the difference 'berween 16 and 1 2 be- 
ing 4, ought ro be thrice tranſcribed, viz, 
> WA againſt 48,.:then againſt 36, and 
llfiofall againſt '24. Agam 32:the diffe- 
max berwixt' 16 and 48; asallo 20 the 
dfferenco berween 16 and 36, andlaftly 8 
| 4 eur berwixt 16 and 24, ought 
alto'be placed juſt againſt 12. - .\- 


am ©. AI | ty. wi 
" / 6 36 : A + pp 
oe 2+ - 
PS I2 « 32.20. 8. 


.3;-1 derermining co mixe 10- buſhds 
of Wheat at 48 d. the buſhell_withRie of 
36d. the buſhell, with Barley of 24 d. the 
buſhell, and with Oates of 12 d. the 
buſhel, defire ro know how much of cach 


I ought 


Arithmetique Book 1, 


I ought to rake, that I might aftord the 
whole mixture at 40d. the. buſhell. : hets 
the whale worke being erdered according 
tothe Rules aforegoing, it will ſtand as 
followtth 4” 


£48 4+ I6. 238, 
as 36 | .. 8, 
04 8, 

I2 1..8, 


4. A man intending to mixe 126 bnſh- 
els of Wheat at 48 d,-the buſhel, with 
Ric of 36 d. the buſhell, with Barley of 
24 d. the buſhell, with Peaſe of 16 d. the 
buſhell, and with Oates of 12 d, the 
buſhell, defires to kaow how much Ritz 
Barley, Peaſeand Oates he ought to adde 
to the 10 buſhels of Wheat, that the 
whole maſſe of Cprne ſo mixed might 
bee afforded at 26 d, . the' buſhell ? 
This qweſts0n being\thus propounded , 
the Termes thereot ( by the Rules #- 
fore going ) may bee Alligated, and the 
differentcs -of the Termes- Alteraated , 
as folfowerh, el 


So & 3 = 
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(48 : + 3, 
36 4- 8. 
$0:24 4. 4 $. 
36 - 4 28. 16. 4+ 
12 28. 16, 4+ 


5« Lally, - a. Goldfmith hath ſome 
Gold of 24 cares, other of 21 carects 
wdother ſome of 19. cares fine, which 
he would ſo. mrixe, with Alloy, that 120 
Qunces of theiintire 2zixrare might beare 
19 careRs fine z now the queſtzqris, how 
mych of each ſort, as alſo how much 4/- 
lyhe mult rake r0.accompliſh his defire ? 
Kfoxe you can well underſtand this que- 
ſs, ic will be neceſſary to. explain what Þ45 2 
a Corelt fineg and. .what Alloy is : The and what * 
Mi-Mafters 8nd: Golgfmiths to diflin- "7 * 

qhe differing finguefe of Gald eſteem 

It: ingire Ounze;:io conaine 34 Caretts, 
and an Ounce: .off (old that being tried 
nhe fire loſgh poaching. of the waight is 
kid ro be 2.4 Carts fine.againthe Ounce 
dnt being tried. loſezh one foure and twen- 
tieth part of the; waight, is faid to bee 23 
Caretbs fine 3  Inlike manner that which 
lah ;3 of the Ounce, is eftcemed to bee 
22 Carefts fine, and fo conſequently of 

the 
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per, or ſome orher baſer-merall, with 
which the Goldſmiths' ule to mixe their 
Gold, to the intent they may moderate, or 
abate the fineneſſe her \Here you may 
alſo ob(ervethart as the' fineritſſe of Gold is 
meaſured by Care#-s, ſois the fineneſſe of 
Silver eftimared by Ozn#es : In ſuch for 
that a poay:d of Silver, whieh being tried 
a certain time in the fire loſeth nothing- of 
the wxight, is faid to bee' 13 Ownces fin, 
But a pownd that being tried- loſeth ſomb 
what of the waight is ſaid "to bee-the #7: 
manider of the waight fant." ' Exampls4 
pownd of Silver that lofeth/in the fire'ons 


Onnc. 8 p. is eſtimated-ts be 10 Owne- i, 


p- fine, and that whicly Ioſeth 2 Onnc..vy, 
* Grains, faid to'be'g-Awnc, 1T'pil 
Grains fie, &c. Now to ranke the 
of thelaft mentioned queſtien, as allo 'the 
differences bf the termes in their due order; 
becaule'the three given branches (052/24 
Carects, 21 Caretts,and 19 Carects) ate 
all greater then 17 Carects the root or rate 
of the'mixrare.I adde o,as another branch 
which I concetve' to be leſſe then the yall 
and then-proceed'as ir the former © 
ons ; the whole frame of the worke is ex- 
preſſed here; asfolloweth : 


17 


Book') |* 
thereſt : And as for Alloy it is filver, cop. | 


ws Bo... SO iu £4. as 


_ 


? differcrices. 


alle them together, ana write the ſumme 
pf aginf the ſame differences before a 
ght line drawne towards the right 
a of the work, \. / 
$0. the firlt example of the laſt rule be- 
ngpropounded, the ſurge of 16, and 4, 
(he differences placed juſt againſt the 
wi branch )-- being 20, I write it over 
$znſt the ſame differences before the new 
in drawn . upon. . the righthand . of the 
watk, and ſo conſequently the reſt in their 
a. order,as appears by the example here- 
unto annexed ; | 


{: "48 | 116-4. 4-20 
wit 24 —}) 120.8... | 38 


20. 8, 28 


In like manner the laſt example of the 


alt Rulc being! offered , the whole Fa- 


bricke 


XI. When in one and the. ſame lint How +: 6 
there are found more —_— then one, a4de the 
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bricke of the work 


loweth : 


Partiall or T otall, 


Alternation MXIII. Alternation Partiall i, when 
having the ſeverall rates of divers Sims 
ples, and the quantirie of one of them yi- 
ven, we di{[evver the femerall quantitits 
of the reft;, in ſuch ſort that: a'mixture of 
thoſe Simples being mad” according to the 
quantity given , and the” quamntiries 'fo 
fownd; that mixrure mit} beare 4 certave 
rate propeunded': Of this 'kinde's the ex- 
ample of the fixth rule, as alſo all the ex» 


Py 


24 RJ 1.7 

T I 

a I9 I 
O 


XII. Alligation Alternate ts either 


7 
T 
7 
7. 4 2. 


r7 
7 
17 


I3 


amples of the 10 rule except che laft, 


The pr> XIV. 1nqueſtions of Alternation Par- 
4p bi tiall, the proportion ts as followeth : 

_ As the difference annexed: to the firſs 
branch ito the ſeverall differences of tht 


re 


verall quantities re 


So the example of the ſixth 


e 


& 


e will ftand, as fol- 


$0 ts the quantity propounded to the ſe- 
and ſeyemb 


rules 


OO 6 aw moo uo os we ww ck coo wa > = 


b. 


* = 9 = ao mm 0 To MW 
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| [rulesof this Chapter agajn r 


ed) andithe 7 ermes as allo he aſe 
ſreaces of the Termes being ordered af- 
er the firſt manner ( ſhewed you in the 
ah rule aforegoing) It is evident that 


foreyery 16 _ of Wheat that I take 

in the mixture, I 
_ — + &, 
» of of Rie, 8 6 16 _p w 

buſhels of Bar« ''2g 

ley,and 20 buſh- , 

d& of Qates; And-/ A 

therefore 7 ſay, 


I, As 16 the difference annexed tothe 
firſt branch ( being the- rate. of the 

Wheat) is-1044 the difference: 
tothe next, being the rate of the Rioz 
$6 is 10-the ein quargiry/ of the 

\'Whearto another number; which be- 

ing feund by the rule of Three direct 
whe 2 4 (thatis2 buſhels andan 

- half )istho quantiry-oRic neceſfary in 
the mixture. 

'IK As x6 to 8, fo is 16/.to./{no- 
ther. Number, which being like- 
wiſe found by the Rule of Thxee to 

- bes five buſhes, is the quaritic 
of Baley.,'_ neceſſarie in the wix- 
Fre. 


III, 
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IIL: As 16 to/30, fo-is.10 to: inothe 

Number-, which being in like» ſort 

ountl by the Rule of Three to ber: 

3+ ( thar-is 12 buſhels and halfe of 

a a buſhell); is the quantity of Oatesre- 
quibte in the” pixtiores 

$6 that at laſt I conclude a beep of 
Come being compoled.of 10 buſhelsef 
Wheat, 2 5 buſkels of Ric, 5 buſhels of 
Barley, and 14 : buſhels of Oates / (whe 
thoſe'ſeverall Graines beare the prices# 
foteſfaid) may benfforded-at 2 5. 4d. the 
buſhell. 

2. The-lame Example being orden] 
after the: ſecond manner ( expreſſed like- 
wiſe in the ninth rulcof this preſent Chap 
=) I ſay; 

As 4. the difference annexcd to the 
"as ofthe Wheat, is to 16 the dif 
renceaftiexed to the-yate of cheRie; 
ſo 'is/ 110 the- given quantity of the 
Wheat, tv 40: buſhels the required 
quantity of the Rice, _ 

II. As 4. to 20), fo is 10. to 50 

buſhels, the requifite quantitie ofthe 
. Barley. 

ML. As 4to 8, {6510 to-20 buſhels, 
the quantity of the Oates' uifo7! n 
the mixture, F 

2 


BY Bo: * TELE. ; 


ye 


wv CT 


= B_ —— again, a mals. of 
aded of 10 buſhels 
_ wn $of Rye, 56 buſhels 


tfBurley, and 20 buſhels of Oats, (whet 


ok grains bear the prices ptopounded in 
daezeawple) ma Conde Ar's 8, 4 d; 
the buſhcl, as before. 
A Tha example being diſp ole ak 3 Cafe, 
Anna preſed hn the 101a0d 
pr ape grengs be) Es: Ren 
'L As'20 the ſuns of the differences 
rota cd ofthe Whear.; 
is to 20 the /xm of the differences 
annexcd to the rate of the R 
ſo is 10 the gives quantity © 
wheat,to 10 buſh —_— 
| quantity. of the Ry. 
II. As 20-to 28; fo #10 014 
En + requifie quancity of 


Ls As'20 to 28, {dis 20'to 14 
ps buſhels, the quantity: o Oats de- 


manded in the mixture. 


= 8 


22$ 


048 16. 4 | 20 
By Z IG. 4 , 20 
24. of 20. 8 | 28 

12 | las. 8 | 28 


Whereypon this third time likewiſe 
conclude, «hat (chole grains Kill retaining 
the Siyens tes) xo buſhels of Wheat, 10 
buſhels of Ry, 14 buſhels 'of Barley, and 
4 s of Oats being all mixed toge- 
ther, will conflitutea waſ7 of Corn, that 
may be afforded at 28 d. or 2 s. 4d: the 
——— ES fifed i 
.. BY eXAmNpie thus. azver 
plainly appears, that the quantities regu 
red may be altered as Often, as the queſtion 
given will. admit divers: Fligations, and 
yet che w#xt#re produced: will (till hold 
the rate propounded ; but when the que- 
ſian propounded will admit but one one- 
ly way of Aligation, the quantities re 
quired to make the mixture, cannot be 
varied ; i{@: the ſecand example of the 10 
rule of this Chapter being again produ- 
ced, and ordered accoriting to the di- 
re&ion of the 11 rulc afocegoing, 1hay, 

I, Ast@-4 to 4, ſo 16 to 10 buſhels 


Rye. | 
II; As 


Arithwetique - Book I, | 


ESE TESMR... 


TE oO 77 EELS > w 


_ 


Chap. 37. MNygaral, 
1]. A344 tO 4, £0.10 to [© buſhels of 


Barley. uu 
' HI, As4 ro 60, fo 10 to 150 buſhels 


of Ours. | 


(45 | 4 4 
\ 5 J26 4 4 
yu4 > 4 4 
' 12 | 32+ 20. & | 6 


$0 that for this queſtiph 7 conclude, to 
tobuſhels of Wheat you qught to adde 
to buſhels of Rye 16 buſhels of Barley, 
and 150 of Oats, to the'end that a mix- 

of Corn mightbhe mage, which emay 
be fold ax 16 d: the buſhel : And here the 
quantities found (viz. 20, 10,- and 150/ 
cmot be _— becauſe the rermes« 
tis queſtion will not admic any ocher ya- 
gay of A#igation.  *4 


# likewiſe by comparing the tojal value if 


wixrure © So in the ſecqnd example 
of che laſt Rule the tora} value of the 10 
kuſhels of Whear, 40 buttiels of Ryc, 50 
uſhels of Barley, and 45 buſhels of Oats 
Wmourys © 14 |. whichis alfo the valuc of 
te whole mixture ar 2 s. 4d; the buſhel, 
| 2 as 


—_ fimples, with the-value of the - 
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Alternation 
Total. 


The Pro- 
portions, 


Arithmetique .t Book' 1 


2s appears by the example of the fifth rule 
of this preſent Chapter. "a | 
' .KVIs Alrernation fotal is, when having 
the total quantity of ali the fimples bog 
ther with their ſeveral rates, we proaxce 
their ſeveral quantities, in ſuch ſort, that 
a mixture of them being made according 
to the quantities ſo found, that mixture 
may bear a certain ratepropounded : Of 
this ſort is the laſt example of the tenth 
Rule aforegoing ; 'as alſo this, A Gold- 
ſavich- having divers ſorts of Gold, viz. 
ſome of 24'careas, -other of 22 caredts, 
ſome. of 18 caretts ,: and other ſome of 
16 careQts-fine, is defirous: to melt of all 
theſe ſorts ſo much together, :as may make 
a maſs containing 60 ounces of 21 cared 
fine : Now this Rule of A/ternation total 
ſheweth you how much you are to take 
of eachſort, to the end the whole muſe 
may contain juſt 60 ounces of 2 1 caretis, 
the fineſſe propounded. 


XVII. In queſtions of Alternation t 
ral the Propartion ts, as followeth ; 
: As the ſum of all the differenices i t 
the total quantitie of all the ſimple: 
-' $0 #5 the correſpondent difference of each 
rate to the reſpeftive quantity of tht 
ſe ame rate. 


kf) 


f 


% [chops 27. + Natursh, 


apron axample of gs laſt Rulehe- 


1/a3, 
32 he um of thediffrenes tO 
+> the, Tota{ quantity, of all 
the.ſimples. ;.. 1o is 5. the correſpon- 


\ dent difference of 24, PI the firſt 


rate, to 2.5 ounces, iz. the required, 


' quantity of the Gojd of the ſame 


rate, which may be taken to make the- 

mixture propounded,.. . 

Il. As 12 to60, ſo1s3-thecorreſpon- 
dent difference. of 2, caxeRts the ſe- 
cond rate; to 1 F. Qunces, Viz _ 
quauicy of the Gold of 22 care& 

t ought to be uſed; it the aF-x1 

Il. As x2:to 60, ſo is x 36 5. gunces of 
the Gold of 18 careds $ fine. 

IV. As12 to60, ſois 3 to 15 ounces 
of the Gold of 16 careds fine, 
Which are requiſite tobe taken for the 
mixrure propounded. 


Wy) | 3 

Jaz © 3 

pe 18 I 
16 

12 


on 1 conclude Girns ounces 
Thos oh hs, f22 careRs, 
Q 3 5 
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5 dnnicts'of 48 wry warts Pond 
6 cares fine, being all m ts 
: n es wiſe Fur Gold pb wr 
8d otificts of 3t ch For fine; mich 
reſblittion of the queſtion png 
ait, the kft ex4mp he hich 
j— here tepeated, antFordeted ac- 
Ring to the direftion of theeleyenth 
Rule, 1/af, 


I. As 64:to 126, GY 29 woos £ 
ountes of 24 cateds fiir. 
It, As64 & 120, fois ty t641 
ounces of 4t cate&s forts; 
"MI; $5864 6 t45., (618. t7 t631 £ 
 outites 5h" x9 chietts fe. 
IV. As 64ts 46; wah to34 i! 
ounces © Athy. 


Fa ©t. | t7 17 


, 27 - IF i: $17 

LE Bl bs + 27 
JC oO | 7.448. | 13 

4 64 


And therefore for eouedinfes I fay, 


. that 3 1 # ounces of Gold, 24 carects fue, 


3t 6 buns of 2t cate&s fint; $1% 
Ounces of 19 "ares fine , afid 24% 
< ounces 


Ghtp, 27. Nataval. 


| ounces of Alloy being all mixed together, 


mill produce a maſs containing 120 oun- 
& of Gold | i7 arefs fire, whichis 
the fatisfation of the queſtion pre- 
miſed. 

And- here obſerve (as before inthe ex» 
| of the foitrteenth rife of this 
Chapter) that the operations of chd firſt 
of iticle exartiples may be v2v:2d accords 

to the diyetfity of the A/iyations 
eh it wilt. adqnit, whieteas the laft ex- 
atfle is t16t ſabjeRt to any variety, the 
ng thereof remaining! always the 
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XVIII. Hepe the oper grion is perfeFt, The Proof, 


when the [um of the quantities forind: #- 
fites 5th the total quantity propoundltd : 
doin the firlt example of the laft rule, 2 5, 
if, 5, and To's (the quaniitics found) be- 
ts all added tog&her atnount to 60, 
Mich is the toral quatitity ptopounded, 


z 


Q 4 


ſingle Po 
tion. 


Arithmetique Baokl. 


Cn AP. XXVIIL 
The Rule of Falſe. 


Vide ſupra, TI, Hu far Arithmetique Poſitive: 
©4p2-1%-3. '  B Negative inſues, which being alſo 


termed the Rule of Falſe, 4s always per- 
formed by falſe and ſuppoſititial number; 
afterwards invented, v1z.,. after the pro- 
poſition is made, and the queſtion pro- 
pounded : For things are aid tobe found 
out by the Rule of Falſe, when by, falk 
termes /uppoſed, we diſcover the true terms 
required. | | | 

. "II. The Rale of Falſe # either of ſir 
gle or double poſtrian. 


The Ruleof TIT, The Rale of ſingle poſition #, 
© when at onces Viz- by one falſe poſition we 


have means to. diſcover the true reſolution 
of the queſtion proponnded. 

For example, A,B, and C determining 
to buy together a certain quantity of tim 
ber, that ſhould coſt them 361. agreca- 
moneſt themſelves that B ſhall pay of 
thatſum a third: part more then A, and 
that C ſhall pay a fourth more then B. 
Now the queſtion is, what particular _ 
ea 


Chap. 28, Natural, 


each of theſe parnes, ought to pay of the 
26-1. To relolve. this gueſtson, firſt, put 
the caſethat 4 oughyto pay 6 Lof the 361. 
ad then B muſt-pay $1. becauſe he payes 
Lmore then A.;And laſtly C oughtto ld 


101. becauſe he is to lay out” & more 
3... This done, although by addition of 
thee three ſums, iz. 6,8, and 10,1 finde 
that I have made a wrong poſitzoy ( their 
tall . amounting onely to 24. L.. which 
qught to have been 36 1.) nevertbeleſſe by 
thole /nppoſititiall Numbers, bave means 
v, diſcover the -true ſums _e for: 
ll parties ought to. pay : for [ſay 
aeof Three Dire, , Os 

l.. As 24t0 36, fois6 tog 1, thepart 
tat: 4 muſt pay. PAST: 

A As 24 to 36, ſo 8 to 12 þ the pare 
gar B ought to pay, 

10. As 24 ta 36, fois 10 ro 15 1. the 
jox of the 36 |, that C mult p 


| N TJ 
» AV. Here for triall of this Rule the t0= The prooke. 


tall the ſums found ought to accord with 
the wn given:\o.jn the example of telaſt 
tule,0,22,and 1 5. being all added together 
Wount to 36 the {xm propounded. 


»1V.. The Rule of double Poſition 15,when The Rute 


two falſe Poſitions are ſuppoſed fan the re- of 


fitzon, 


ſolution of the queſtion propounded. As in 
JIA ' - | ons 


double 
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hi, A'wbrikinan hayitie threſhe out 45 
-__ of Graihe ( pare thiereof bei 
heat; arid the reſt Batley) recetytd for 
his [b0tr 28 8. being paid after the tate of 
12 d.for evtty quarter of Wheat,and 6 d, 
fot each quarter of Barkey : Now here ths 
queſtivh is how matiy of thoſe 40 quart 
wete Wheat,and how many Batley : Hete 
chetefvre 1 firſt fuppolt 2t' tandorne thit 
there was 26 quarters of Wheat, and t4 
of Barley, and then to diſcover whether 7 
have gueſſed right or wrong, I finde how 
fmuch money is due unto the workmarl 4 
the rate of 12 d. the quatter of Wheat,atd 
64. the quarter of Barley,which I fitid ts 
be 33s. Twie. 26 s.for the 26 quarters of 
Whear,and 7 s. for the 1 4quatters of Barv 
ley )which he ought to have received, if tny 
Juppeſition had been right ; but becayſeit 
diftets ffom 28 s. the true firm that he're- 
rr 1d wr na I have rhift the marks, 
and therefore diſcovering how much 1 rave 
er'd by firiding the difference berwixt 28 5. 
and 2 3 8. Tkeep in mind 5 their difference, 
which is called the firft error or thetrro# 
of rhe firſt Poſition: Agaits I propotitid fot 
the ſecond Poſition,thatthere was 30 quar- 
ters of Whear, and i oquidtters of Batley, 


7 


and then the ſteond e#ror I find to be 7; fot 
there 


Su—_ aa . ces w=m_=- tw... ca =_ GS _ cc FvfXw. 


ks ts ache nes. wn. A MY" 


——  - — mm = 
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there is then due to the workman for 
$ of Whest 3© $.and for the 16 
ttets of Barley 5 8. in all 35 s. which- 
+ from 28 s, the true furn' char heres 
dved,y s; and here by theſe wo falſe Po 
onr,cogether with their 24s, you ma 
6 Pangraareobr rene, 
ww many of Batley 'the wotkmian threſhe, 
ſhell be farther cxptained by the Rale 


V1, 1 the Rate of diwble Poſition x1. 
Ming drawn to Hires dt#6fſe und plated tion. 
the 19s mo falſe Poſition ( vit. theſd 
thur have the ſame Domomination) at rhe 


tied of r hat 6+6f/+ au alſo Mich or 
mu GY Poſttion at the 
lower end of the ſame croſſe, multiply each 
error by tht bontrary Poſetions thitt is, the 
ſreond err by. the firft Ptfitibn, and the 
firſt error by the Yecond Poſition; rhius done, 
» both the erro>s are of one and the 
ſame kind, ( vizherh preſſes or both de- 
fets)ſubtratt the leſſe Produtft ont of the 
greater,and then the remainde# is your Di- 
vidend ; bnt if the errors be of differing 
kinds, viz. one of theman exteſſe; and the 
"ther a defeft\add thoſe Produtts rogether, 
ail thinthe [ain ni(l be nur Drvidend, 
whith if jon divi4e by the oi ffernte of the 


= s 
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he to 
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errors (when they are of one apd the ſame 
kinde) or by their ſumme (when they axe of 
differing. kindes ) the quotient will give 
Jou 4. number you looke for, having the 
lame Denomination with the falſe Poſitis 
ons placed at the wpper end of the _ 
I. Example, queſtion of the laſt 
rule being againe propounded, | I -place 
theſe \termes, viz. 26- (haying the Deno- 
mination of the quarters of Wheat in. the 
firſt Pofition)and 30 (having theſame De- 
nomination in the ſecond Poſition ) at the 
upper end of the Croſſe : Agallo 5 and7 
the two errors reſpectively under them. at 
the lower endof the-ſameCroſſe,as you may 
ſce it exemplified by the pattern following: 


182 —_. 150 


derkaberates the one out of the other- 


| This done having- multiplied 26 by 7, 
the ProduFt is 182, 'and likewiſe zobys 


Td  £& ow 5 a. 0D "oY a> 
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the ProduF is 150, which being deduRted 
out of 132 (becauſe the errors here are 
both of the ſame fame kinde, that is; are 
ach of them an exceſſe aboye 28 *s: the 
ſmme that the workman ' received ) the 
rewainder is 32,which being divided by 2 
(the difference betwixt 5 and 7 the two 
arors.) leaves in the quotient 16, forthe 

aners of Wheat that the workiman 
Nefbe, whole complement to 40,v12.24., 
are the quarters of Barley, that he like- 
wiſe threſht : ſo at laſt I condude;'the 
workman receiving 28 s. for his wagesin 
threſhing out 40 quarters of grain (being 
part Wheat, part Barley) ar 12 d.the quar- 
ter of Wheat,and 6 d.the quarter of Bar- 
ky,threſhed in all 16 quarters of Whear, 
and 24 quarters of Barley, 

2, Example, thelame queſtion being 
pain propounded, I ſuppoſe for my firf 
Poſition that there are 8 quarters of 
Wheat, and 32 quarters of Barley, and 
then the firſt error will be 4 s. for 8s. be- 
ug accompted for the cight quarters of 
Wheat, and 16 s. forthe. 32 quarters of 
Barley, make inall-24. $,which wants 4 s. 
of 28 x. the ſum received : Apaivn,ſwppeſe 
that there are 12 quarters of Wheat, A; 
28 quarters of Bacley,che ſecond error _ 


Arithmetique Book |. 


he 28. for 12 8. beingalloyed for the 12 
quarters of Wheat, and 14 s. for-the 28 
quarters of Bacley, the ſum is 26 s, which 
cames 35. ſhort of 28 s.the right {umme : 
Now then 8 bcing multiplied by 2, the 
Prodst is 16, likewiſe ob 4 preduceth 


48, our of which if you dedudt 16 (be 
caule the errors inthis cafe happen to bee 
bath defetts under 2.8 s. the ſum received 
the remginder is 32, which being divid 
by 2 ( the difference of the errors) gives 
you in the _ 16,w45z, the quarters of 
wheat, 4s 


ore: 


3. Example, che fame demand 
the third time produced,Itake for my ji 
Poſition 10 quaryers .of Whear, and 30 
quarters of Bacley,and then proceeding 3 
before,che firſt error will prove 3-8. which 
upon that Poſition I want of 28 5, the ge 


Chan. 28. 
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: : Again, here for the ſecond Poſition I 
e 36 quarters ahay 20d x 4 quar- 
xx of Barley, and then the feune exrgr 
wil be 5 5+. Which upon Poſition I 
haxcexcecded 3Þ. 5 the true mae: Nay 
hey multiplying 1Þ by 5, the Prod it 
$9. and 2 Y 3» the Prodgt is 8: And 
ere .( becauſe the errors arg 
one of chem being a defeft, ID 
Gernexe f28s, the true ſunme } 
de 59.8 ang 78 the tyo Pro- 
ts frogerher, whoſe e ſym is 138, 
divider by 8 the ſump 3 and 5 the 
oy mw Lage you in the quotient IS 
of Wheat, « before ot 
Fj er rfoins leech 
fnioys oever, you take in- this = 
 a/wcy alwaycs hndeghas che my 
I6 quarters of Wheas, 
quarters of Barley, whigh- vs, 906 
ofthe queſtion propounded, 


FO 
IO 


78 
26 


+ 
128 


(16 


141 
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VII; Heye the triall is the ſame with 
that which i uſed in finding out the er- 
rors : So the example premiſed 16 and | 
24 being the numbers found, and 16s. be- 
ing allowed for the 16 quartets of Whear, 
likewiſe x2 s. for the 24 quarrets of Bar: 
key, their ſimis 28 s. which was thi ſuni 
received by the workman. -140 
' - Thus have we paſt through all the chief 
parts of Natiiralt Arithmerique, in the 
exemplification whereof we have been the 
briefer, becauſe we ſhall have occaſion to 
uſe yaricties* of examples iri the ſecotd 
Book, which treateth "of * Arrificiall or 
Logarithmeticall Arithnetique, whereby 
you may reſblyeany queſtion propounded 
in broken and mrxe numbers, with little 
more difficutie then thote propounded it « 
whole numbers, as ſhall be further decla? 
xd in the ſecond Book. -'- T150p 
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"An | Appendix 
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Hi 021th19d 20K 0657, MTLEOE 
"of Baler-af* Prafice, on. Conpars 
ee Abe os : 
*% L2H HU [i Rae. -þ Farr, no 


at wu! OJ 20; ; 2:Ntb9 130 1 
tide NATO Dom 
b aebgs ek 0 nent 
with either of the other two a ÞwH4 


brdinadctliby Colic common tcafdreich- 
ar cotenanilery. w Led 
ef fork dedng: x nryare 
ta in like manner-ys-often as 3 ky 
ble, the Operation according tothe ninth 
Rule of theiohe andi tventiethChaprer ; 
« the 24 ue-of the two-and Ewentieth 
Qupeer, w be-mudh -conmerated, as is 
byzthe-ſublqquent-Z Camples, 
ueſtics Jailf £4 yardh of cloth coſt 
ir, what will 52 yards colt at that rate? 
{mi,p81anDemq) bifkrols il 1 
wide R 14 
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Appin, che:Divier 3, 2, and the rhird rerme 


Rules Appendix, 
Ye A Y. 
14—21 ——52 
2 3 52 
x - 3 26 
Facit 78 pounds. 


In the aforeſaid Operation you 
obſerye,that the Diviſor x4 and be ſecond 


germe 21 divided by their common 
ante Tahooy. hepa 4 ener 


a— -- Uwm qv 0A tw av = FLY g— 


2, being their commes 
weoſer 2,the three ctowaied bythe be 1,3,26; 


Laflly, pr bk to the gf, 
rule of _—_— rp wo 
be quan | 


"vu If 2x Mew: till Goiſhs 
—_— in whar time yl 1d 
An perform. the fame? © ' | 
aan TOHLES 


Aden: Duyes 28dex; 

21m 16—o-ss | 10 

oor IGammec > of 1611. 
Yn g— TY: \ 1 
- "21 Fore 28 Kg «« 


By the for Opera you a | 


_— _-__ _ ___ T  @SK  ___- rw 


Ss a RT DESYSS Rc 


$ [8 


Chip; of Pratfice. 

obſerve, that the Div;/or 12; and the ff 

rerme 2.1 \ being contrated by 3, thet 
rermes will be5,16,4 ; Apbh, the Divi- 
af and the feeond terme £6, being con- 
ted by:4,the three terms will be 7,4, I. 
lafly, w working the 24 Rule of the 22. 
the anſher of the queſtion will 
.. NH wm 1 


dayes, . 
26" Tn' th Rule af I heew Dire or Pic 


| ; k obt13:13 
.(IF4 fn Bll of Fete 

4: theta veto of of 

Bede fins Toh? wht Po Ivy! 08 


Ran ned 64. 


tthar rare 244-107 448 20 71. 
, Fatit 21, 65.8. 


R 4 


ith ye A 
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15 


en ny FER 
"P 

go Porn T wy!) 

'' Facit WI" 


might ps gt. to ſhew diyers briek 
Hom in the Rule of T hyee,. where 
ane.of the 72rmes, is '3 or unity; which 
Coptraſtions will -be6 obvious toluch us 
azecxadſed-in..frichmerique, and chil 
full. in. P ropyy:tion;; bur. would. thee po 4 
wildexneſſc of: alas. toſLogratre ;;.and 
therefore kl _ only Day wr 
ndpler, fofnc: 
bythe Piel op cnlrough, 
little Laurer vn. Pong 
may bee ſufficient to jnfarm them-how 
reſolye other queſtions of | n—_— _ 


Rueſtion 5, _Azhty. kms-4 yard, 
yagdacolo .__ 


what will 84 y 
a Lo wr Fa 
>Herge on Chewerh thar 8a yards mult 
colt 84 Angels, 84 Crewnes, 84, half 
Grownts, and 84, £ thr {ds 


ing computa ogaey 


dL.:2 Ie 1 AS" 


$4 


-_ 
>» 


£2 THASEPp TS» TTRT95 on 


— 
RY 


- WYSS 


Lo 


Chap, 1.' of Pradtice: 
| & 0 « 


$4 Angells make.'——;'; 42-00:00 
$4 Crownes make =, 21r00-00 


84 HalF- Crowns make: — 10710,09 
84 T hree-pences make — 1-01-00 


—— — 


Summe— 74-1 I-O 


Lueſtion 6. At ry s. .the Bulkell:of 
Fheat, what will 5 1. Lougy gra. 
to? F aoie 182.1. I2:5: qd io 

- Firſt inde the price of 1 guiarter which 
op de 8 Angell wanting 8 PL 

' = & $9; 


8 Angell; make ' —— - 4-0000 
. Out of which dedu oem ae cog 


A —_ 


+4(*:5T j 


* Remahe price of x quart, ——Z-13-00 


Then figde what 51 quarters will a- 
mount unto at 31. 12s. od.'the quarter, 


p L.: &ﬆ, d 

5 1-90-00 

51 dives 31 gr 3 times gal o) 5 1-00-00 
| '. © 51-00-00 

T: Angels make ' 25-10-00 


51 ſhillings doubled make — 5-02-00 


The ice of t-quarters — 183-12-00 
price Of 514 R 2 Queſt 
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Tare is that Breſfion 7- What 1 IS 2 Cheſt £8. 
thing is pur, #27 Wotth, tharwaighethnoat ya 

as a bag T Fg ge07; ;C.7ib,a6l, 
CHER to tor ſu- Y 3; 4% 

a Farir 8 3/64. 


L s. d | 
7 times pounds make—— 42-00-00 
7 tienes 3 ſ#Mings make ——— 1-01-00 


+make | 0-02-04 
T RAR 3% 44.for » 
'4C w900's 
The alia; Ly + 84.for | 
1-10-10 
MR pare x1 105, 
ety yea ib, 


| Babe of Prafice in this 464 will bee 
the readier, if ſome few Notions in rela- 
fivn to Ewglifh Qvimes be reviined m 6- 
mory, v2. ſuch as arc — in the ſub- 


frequent Table, | 


20 Gro « 


Chap. 1, of Pratiice. | 249 
L.s d. 


- 20 Greats F 0-06-$ or a 
| | Noble. 


40 Groats O-13-4 Or 2 


Marke. 


60 Groats | ! 1-00-0a pownd 
| Sterling, 
o | 120 Croats | 2-00-0 
» | WBoCroats 3-00-0 
4 240 Groats wakes 4-00-0 

300 Groats | 5-00-0 
3 100 Shillings 5-00-0 
' | 1000 Shillings 50-0@-0 
7 60 Pence | o-05-0 A 
Crowne 
| n20 Pence | o-10-0 An 
) Angell. 
240 Pence | 4 1-00-09 


; | The benefic of the faid Tab/ will bee 
partly manifeſt by the rwo ſubſequene 
> | examples: 

|| Queſtion 8. Ar 7 d. the pound of 
Carrants, what will x C.8$ Ib, or 120 1b. 


amount unto ? 
Facit 3L 10s, 


R 4 
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ſequent examples, 


Rules Appendix. 


xd | WS 
. 120 Thyree-pences, or 60 | 
© ſor-pences, or -3© ſhil-> 1-16-00 
. lings make —, 
120 Greats, make ——— 2-00-00 


_ - 


| 3-10-00 
Queſtion, 9. At 14% d. the pound of 
Sugar, what will 1200 pounds.amount 
unto? ._ '. 
Facit 721. 10s. 


L..a <& 
.1200 Shillings make— 66-00-00 
I 200 T wo-pexces or 600 6 
, Groats make mw £200 = 
p Tn # Yo 4 
1200. Halfe-pence , or 
60O pence, or 3O0O | 
two-pences, or 150 "Ou 
| j Greats make ——— 
72-10-00 


hug far a reaſonable capacity may gp, 
withopt multiplying or avidi o: uhleſlc 


by doubling or halving, þut ſuch which 


can Multiply or Divide, may make more 
expedition as will be inanifeſt by the ſub- 


Queſtion 


* 0  T3'v 


hapsd.) of Prattice. 


Queſtion 10, In tooo Marks Engliſh, 
how many pounds Sterling ? 
" Facit 666 |. x3 $.4d- 

Por finee 1000 Marks are equall unto 
1000 Nobles, and three Nobles make a 
pound Sterling, therefore 3 of 2000, viz. 
2000 divided by 3\ quoteth 66631. that 
$666 | 13 5: 4 d. | 


Queſtion 11. At 14s. $ d.: the 
pound of Tobacco, what will 573 pounds 
amount ufto ? 

Facit 420 |. $ 

Since in 14 s. $ d, ( theprice of 1 1b. 

might) there is contained HY, Sterling, *L 


ab* 5.and 5s. therefore, 


# l.- s dg. 
+ of 573 is 286 +1. or — 2386-10-00 
$0f 573 is 1144 b ot —114-12-00 
*of 573 is 2$6;58.- or — 14706-06 
+ of $73 is 95 3 % ot — 4-15-06 


420-04-00 


Queſtion 12. At 51. per Centum , 

what muft beallowed for $5 04. 28.5.7-d? 
Facit 42 10% 113d. 

; Obſerye 


25I 
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Roles Appendix, 
Obſerye the Operation in the Adargem, 
and find firſt bv a | 
all how muchs 1, 1, 1, $4 
times $50 1. 100—5—850. 18,7 


18s. 7d. will 5 
amount unto,m | . 
a. i, 42 54: I2.11 
ing,v:z, 5 times {xc 

7 pence make & 2090 

2 $. 11d.which _  J-- 

11d. _— 195 

placod - er- 92 

neath the line as dar] 15[$ _ 
you ſee, and the To00'20 
28. aieto he re- 

ſerved in mind ; 


5 times 18 ſhillings, make 90 
«ok Fang in minde make 4 l, = 
which 12 s, aro be placl underneath 
the lime as you ſee, and the 4 |, arcto ber 
reſeryed in mind; again nuſſtiplyi 85ol, 
by 5, anal unto rhe ProduRt 4 
mind the ſum will be 42 54 [: fo 02 Goel 
Produ® is found to be 4254 1,12 5s, _ 
which is tobee divided by 100 ( the firſt 
Terme in the Rule ) inthis manner, vz- 
bein with the ſaid 4254 1, and diyide the 


ay Peno plc on tergehn, 


Ix, 4 D.T, 


Go LOT armyiat cet pa 


of Praftice. 


will the Quotient bee 42 pound, and 
ere will remaine 54 pound,” which re» 


will bee 7092 ſhillings,” which 
haing divided by 10@,(in curing off two 
places't ri __ quo- 
nent will be cenne ſhilli there will 
remain 92 ſhilkngs, which renninder be- 
ing multiplied by 12 pence, and the 1x d, 
ſanding in the place of penceteken into 
te ProduR , a. e will bee 
ns - Which bemg/ divided 
100, 1g off rwo places 


the right 3s before, the 

dll bee It 32 d. thatis, { the eekcn 

oh abheerianrs 11 £6. So the an- 
is found. 


41,10s,. 1153. 


" "Queſtion 23, Ar 61, t5 x, por Cem 

Tha Roch 21561, 13 5, 4 & 2- 

mount unto ? ; 
Facit 1451, r1s, 6d. 


" Afterthe <p HR mg 
ie, the + 21 56 | 3.3, 

= 6, She the Prodect ytteh 

- 3 : Z 5 
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1512940 under- 

neath the line as 

you \ee., then 4: ..& < 

fince 35 8s, are 2156+ 3+ Sire | 
unto +1, 

together - with 12940, 00.0: 

31, take there- 10798, 06. bh 

fore 2 alſo A 2 5396-03-25 

of the © faid , 1, 145 57- 10, © 


21561, 125.44. 120 
and adde thoſe Þ 

quotients to the 5 Id 
Produce - firſt =_ 


found, then pr O- 100, D ; 
ceed with 4 $0: . 

aggregate, ace 46 

cording to the */ four! ' Utes 
ewelfth queſts- 

on : JX- e R” 
queſtion to be 145 |, 11 5, 6d. 


Queſtion 14, At 8 pounds per Cem 


tum, per An. what doth 3546 1,15 s, 66. 


ount unto for xo moneths ? 
Facit'2361, 98,3d. 


After tle manner of the 12 queſtion, 
Multiply the faid 3 5461, 15 s, 6; oth 
and place the Produt nnderticath the 


of Prattice. 


[14 ge <quall unto; | | L 6G <& 
| 'yeare rogerher 3546. 15. 6 
ke therefore. _..'.... 28374 04. 0 
14187., 92, 0 
and adde.citgots nl OE # 
de-(hidequon Jl, +11 236 API 4 
tients 20geher:. .---! INIEL +30. f 


[ \ . - F 
arzdquo 15% dls gry oe S207 
et... 2 dl 17 6 Gag 

£ : LOB ny V3. \ 


256- . Roles © Appetidix/ 


—— 4 p { } To 


O excha e of Coines, ratio" 
- = and Meaſures = 


ae'P otienbeevert 
Te Proper Ole 
See the the Hinds" \ Sri Goal {ome 


tcom- good A — Hype or —_—_ i- 
tn will be zafe tor rue by rd 
_ of Three, to _ one Fpetie 20s 


ing to the 
carla br pong owing examytero) 205: 


Quefi4 r. Unto Ce 
money do 1234 Francs 
015 @ 28. erlim 


Fournon'? Facit 1941, ve og 


1 þ Towrn.—2 $ Ster---1234 | Town 
Facit 123 LB s. Sterling. 


Queſtion 2. How maty Ryder: at 
zl. 15-2 3d. Sterling the piece, ought to 
be received for 251 1. 6 s. 434. Sterling? 

Facit 237 Ryders, 
11.ts 2 *d.Ster--t Ryder-251 16 $45 & 


Sterling- Facit 237+ 
Queſties 


lix/ 


LR LETS * 


ap.2- Of Exchanges. 
Queſtion. 3. How. many Quare & 
Eſcwv ought to hereceived for 28 1. frey- 


bug, when 5 Quarr & ſens are 8 a 
ferling * Facit 350. | 


8 


I ——— 
Facit 3350 2u.4 Eſerr, 


\(peſtios, 4. How many Span P:i- 
flee 141. $. forl;ag he piece, oughe'ro 


om Oe or dar a0 7} 


<FE 63 Piper Pons be 

may be re 
lalved by rwo « Rakes of Thew,eoh 
mailed by che operation, ( - 
Tre un fr —7 fri —120 


Bſns & or. 
Facit 451. 12 s. Perling.” 


Tag $ «tr —1.Spax-pi cal. 12. 
ling. 

; © Facie fn Fan Gpfales.!- | 

\Overmic cnelingle Rake of Three, 

oem wh ordered as ty 


S the valudf ne pie of te Suri 


ought, 


5-—— 560 
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wupbe, 3# to rhe: number of pizces'gihent | 

i cabevf «fo is the-20ulwe of onephece fff 

che Spreiurgiven probe fi Tap ' 
the Species ſought.. 232 


14: s.fterl> 120 Efere d'or — 77 of 
— 10 —z8 


Facjt-62 *5 Spanifepiſtolets, as be | 


fore. 
 Lieſios. 5." If 4 Pifolge of Spajhe 

| ed: 13 .4.\6...7ournazg}, | 
Tormn.ati4s.Flemfberand 4$ uvyar 
Flemiſh, at 24 1. 12 8. 6d;2fterling; How 
many HBgtotees ought'Eto receoidfor 
72 1,6 ans d. ferlinghtF aci 98 $f 
bees. >:  AS6+404 «4 bouksl 
I.3 Los deFomrno>HSPab + Ghifes | 
: Facit 4s Piſtol, equall ynto I4 S. Flew. 


IL 14 «Flom —32 > Pift gl; 145,74 
Flemifh.: | 2 £1 12> Ty! 


Facit 33 7 7+ Piſtolers, c al 
24k, Tis; 64:brl; lnb.” by, Sigg 


pn 24 i112 $6 d. tokig—e3 5 
721, $,9d. frrlinge .. | 
Een 30% Polets We 40- 
Ky £2 i»s Brusg 2911153 % 


Dae 10 6, Unto howmuch ( Toy 
waigit) doo 5 C. 3 qu"473tb. (Averds- 
pow 


of / 
| Chap, t of Exchas ges, 


s waight)amouar; when the Ib. Averdu- 
6 MT 1b. 2 Oun.-12 peni. Troy ? 


'  Fazit $04 1b. 4 Outi, 12 pen. 


i] 1b. Averdapois,—1 1b.2 Oun.12 Pe 


"Prey —— G2 .qu-1715; Averduper, 


Facht Foz 1b. 2 Oui: t1'pen, 


 Queſtion- 7. How much waight ;-ac 
Ivan doe 365 tb. : Averdupors make, 

100 1b, at Ronan, make 1141. 
fverdapers f Facit 319 $3 lbiof Rowan, 


Ih—to0—j65—— (319 42 


| Queſtion $. If 00. Els. of Antwerpe 
make 55 Yards, of Londo#, how many 
yords of London theaſure, wills 27 ells of 


+ 


| Adaderpernake ? Facit 20 Yards. 


(2þ5. * 


100—75—27 


9xeftion 9, How many yards of Lone 
<n, make 27 ells of Antwerpe, when 100 


; | thof Antwerp make 6odlls of Lyons,and 


idels af Lyons make 25 yards of London? 
eel, yards Love | elit Ly. 


þ $0 com ang o———60' 


Foie 75 yards of London, equall ware 
Els 


tou ol; of Ampwerges þ 
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"Els Any. . Jards Lond. ells Antu," Ju 


i. 109-7 F——27_ 
Facit 20 : 7 of London, 


* Lxeſtion .1 -; How many th of 
rites 42 % ells of Vienunain 
Auſtria, when 3 5 ells of Vienna raaks 
24 at Lyons's 3ells of Lyons; 5"ellsef 
Antwerpe ;-and\ 100 ells of Antwerp, 
425 ells at Frankefort | ? 

-.: Facit60;3ells of F rankefort. 


'Ells Antw.- ells Franks ells Antw- 
IL 100>—— 125————5 

Facit'6 * C #{;*of Frankefort, which 

-are equall tor 3 ells of Lyons. | 


. Ells By. ells Fran: .. : ells Ly, 
24 
| Facit 5Oells of F rankefort, which || 
are equallunto 3 5 e/ls of Vienna | 


E . py ey. els ol $a | elle Few” 


II, 2 44 
| Fatir$63 : ells "of Fra Frankel 


Such which have much peas in ex- ; 
changes, and know what proportion "the 
Coines, Waights and Meaſares of afty 
Connre) pt Cir) doe beate unto-thoſe ef | 


another, | pl 


5 


_— ei 3a. > x» ©5- 4 =. = £i._ > x t- 


— 6: 


, wother.-may by the Rue of Three frame 
[7 les for their owne uſe, therein expref 
fog the proportions in ſuch raanner, thar 
te firſt Terthe or Antecedent, of each 
wrtion, thay bee- 2 or unity , andthe 
tquent or ſecond terme»a'Decimall, or 
athixt mimber, whoſe Fraionall part 
my be- a Decimal, for then the 'Cotne, 
Watht,&c. of the one place, (whoſe terine: 
$t ) may bee reduced intothar of the 0- 
ther place; by help of thoſ& Tables and of 
plication of Decimalls withour ſen- 
ible error : For example; It hath beene' 
ny dferved by ſome'ingenious | Merchants ;: 
; [tar tbo:1b-'of Averduporr waight - at? 
| nds, are equall unto 89/Ib.in Paris 
« Poythe Kings beam,and conſequently 1'{b4' 
fverdis equall ro lb.or 3g lb.at?ars, 
 I({brif 100 give 89, then 'xwill give +89) 
eretore any number of Aver- 
; 19 being multiplied by :89 ( with re- 
{Rtuno Mwalriplication of Decimalls, 
 Folained in the fifteenth Chapter of the 
Iecedine Book ) will produce- pounds 
vg (Paris? Again, if $9 lb. of Pars bec 
he Fall to 100 lb, , Averdupor, then 1 1b. 
Paris will bee equall to x. 1235 1b. of 
of [ferdupois ; therefore any number of 
r, Jands of Paris being .multiplied by 
& I IF I! 


Ea SB '_ 
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1.1235 will produce pounds Averdw. | 


ous. 


Vpon this ground I have collected the | 
proportions in the ſubſequent Tables, 
wherein I would not haye any to confid | - 
further then they ſhall know them tobe || 
agreeable to-truth, for I haye onely dg 
rived them from thoſe delivered by M# 
ter Lewes Roberts Merchant, in Iu | 
AAap of Commerce, and doe hereih. onely 
aime at the inftruRion of wr 1s: 
chants and Fatters in the briefcſt ways | 
of calculating their exchanges, the rae | | 
Proportion being truely knowne z in which | | 

ice, Decimall Arichwerique (wid | 


no enemy but the Ignorant.) willte | 
vety {eryiceable. . 


| weight at London,co the waights of 


TH>2a7”Fe Ta FF 2 


jof Averdu- | Bridpes, . 98 


Fm at 


| 
hem 


AT able for theRedution of Averdupois 
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vers forreign Cities and 


remarkable places: 


ITE — — 


j Ib. 


41 A Ntwerpe, +« 9615 
A offs dam. 9 
Abbeville, + 91 

| Anconn, 1 , 282 

Avi 08, T.1T2 | 

Burdeatux,, + 91 

© | Burgoyme, . 91 

One pound Bollonia, 1 , 25 


pos waight < Callabria, 1 . 3698 
at Longdy,, } Callan, 1 « 07 
Conſtam » 8474 
tinople, Loder ; 
Ts + 91 
Danficke, 1 . 16 
Ferrara, 1. 3333 
naaſhe Florence, . 1 . 282 
Flanders 
in general 
| Geneva, * 9345 


I -, 06 


L 9 3. Genoa, | 


{at Lo 


- 


— 


| 


ſ lb, 
| Aa : I . 4084 ſuttle 


Hamburg + 1 
Holland, 
Lixborne, "281 
I »-O7 comon w 
Lyons, 4 498 filke' w. 
» 9 cuſtberswi, 
Leghorn, . 3333 
Millan, 1 . 4285 
dnenbles. 3333 
One pound | Norimberg . 88 
of Averads- | Naples, 1 , 4084 
pos pg < Pars, . 89 
n, P Yagne, 4 v3 
makes at | Placentia,1 . 3888 
Rotchell, 1,12 


Rame, 1.27 | 
| 875 b ys 
Ronan, - 90I7 {Ak Wi 
- 1e- 1 . oy 
'F. holonſa, I-13 | 
Turin, 1. 2195 a 
F I » 5625 ſattle 
Venetia,C” * 0433 goll 


{| Fienna,.: $13 


I + 4285 groſſe, 


| 


, 


| 


C 


Chap. 2. of Exchanges, 
The-uſe of the preceding Table will 
be manifeſt by the ſubſcquene example.'. 
Saeſtion. 11- How--much 'waight at ' 
Danſick, doe 320 1b. Averdnpois make > 


 Facit 371.2 1b. Secke in-the: precedent. 


Table for Danſick,, and right againft ic 
you ſhall finde 1- 16 which ſhewes thar! 
tb. Averdupois is equallto 1 16 1b. at! 
Darfick,, therefore multiply 320 by x. 16,' 
ſo will the Product be 371. 21b-'of Dax, 
fck, as by the Operation is manifeſt. ; 


ft Ib. Averer 161b-Darnſſ-320 lb Avery. 
-- 16 
1920 | 
320 { 

320 \. , 

37120: ©} 


— —_ 


FO 


| tm — 
266 | | 
—_———— 


A T able for theReduttion of the waights 
: of divers foxreigne Cities and. re- 
warkable places to Averdupois 
waight at London. © 


—_—_— 
| m—— TE | Mw. __ —— —_— > am— 


' lb. 

CA Newer Y :-fx.04 | 
A po” T'+ AJLED) 
Abbeville :} x. 093g 
Ancona &l +78 

| Avignen | -Þ|-:. $938 
Buraceaux = | x . 0989 

5 | Burgoyue 2 x - 0989 
Z | Bollonja Ly .$ 
2 | Bridpes 'S | x + 0204 
. Calabria | | +73 
a © Callat BS 49345 
& | Deepe | & |-x. 0989 
w Daxſick. J . 862 
© | Ferrara Jl +75 
Florexce © : 78 
Flendersind | | «9433 
generall, C. |= | 
Geneva E (3-07 
ſuttle, 71 
| Genos ) | 
. 


groſle: 3 '\ +7 | 


AT able, 


———_—_—_—— 


( Hamburg 1 fr.0865 
| Holland + | 0526 
Lixboue {2.135 

comon W.1 J} 49345, 
Lyon fhlke w. | | x . 0204 
ak cuſtom w, [$8 »ITI1 
| me ' teh} 
| Milles - | ry 
- >» = woos £4 56 
| 'S |" +1363 
Naptes L }'  FE= + 
Paris & [1.1235 
Prague U T.2048 
Placentia Ss +72 
Rotchell - x» | .892$ 
Rome It ; 7874 
$7 ret ww [1.1428 
camon W. L | I. 108g 
Sivill # | ,9259 
T holouſa 27. 8928 
T arin - 32 
0 « 64 
Vonetia 
groſle : | I , 06 
| Vienna I. 23 
y J 


| thn 
263 ©  Rales Appendix, 
The uſe of the laſt mentioned T able, 

will be manitcſt by this example, viz- 


- Qxeftion 12+ In 224 Ib» waight at 
Hemburg, how many pounds Averds- 
po? | 1/7 

Facit 243. 376 1b ' 

- Seek in the Table for Hamburg, and 
right againſt it you will finde x 0865 
which ſheweth that 1 Ib. of - Hamburg, 
makes 1. 0865 lb. of Averduposs'; there- 
foreif x 0865 bee multiplied by 2-24 the 
Produ& will be pounds Averdwpois. 


Yn £ , 0865— 224 
224 


43460 
21730 
21730 


243|3760 


A Tablt 
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A ATable for the Reduttion of Engliſh 
ells to the Meaſures of divers 


Lutquet 
Florence 
AMillan 


innen, *::t5\ 
© 1.96 | 
_ 2+ j 

_: © 'vas Braces. 


orreione Cities, and re- 
ot hab able places. 
| FA Mſterdam 1.6949) 
| 0 wetyt. 1.6666 
-| Bridges 1.64 
| Arras 0 1-69" 
Norimberg. * 1-74) | © 
1 - LColen 2.08 >> Elle. 
|] Z5/le 1:21:66} 
1. Maſtrich "f I-57 
2 Frankeford 2.0866 
| 3:4 Da#fck. > 
S | Vienna 1-45 }-. 
Paris 95 
Ronan "03:10. 
Loons x:0166> Aulnes. 
(Catlas 71-7 1.157 y 
Fikice© S7 
filke 


Barſelona 
 (ajexns ' 22125 


| The uſe of the: aforeſaid Table vill 
w_ manifeſt by the ſubſequent example, 


"Quafiee'2 . In 325 ells of Londgn, 
[how many ells at Antwerpe? 

Facit 541-645 Boren Seek inthe 7 s- 
ble for Antwerp, again it 
ſhall find 1.6666 which being nel 
ed by 32.5 produceth 541+ 645-e1/5 'of 
Antwerp,as by the operation is manifeſt. 


325.5 


| OO—_ 7 6666: 


# 
— 


27t 


A T able for the Reduttion of the Mear 
ſures of divers forreign Cities, and 
remarkable places te 
Engliſh e/ts. 


% 
c_—fyYCtl 


( AHſrerdam Tf .59:Þ+ 
. Aurwerp | | 6 |» 
Briages 


{ drras 


A Table. 


Andoluzia 
One Palm at Genoa > 


? 


"The 4tſe of theiſaid Table. will bee 
manifeſt by the ſabſequent example, vil | 
 Arveſtion 14. In'\730 Aulney at 
Lions how many Ells at London. ? 

. - {Facit.718. 028. Sceke inthe Ta- 
ble: for Lions, 


| 7 
3 bd 
and right againſt ix you 


lied, by 730 produceth 718,088 
Ell of London, as by the operari 
manifeſt... WOE | 


© £—=— 9836-730, /: 


739 _ 


295080 
68852 


718/0280 


—  ——_—_ 


& i a. = ww 


Chap:24/. of Intereff. 
Upon the ſame ground,-T ables for ex- 
4-73. gw may be calculated by ſuch 

| ry xe —— knee: 

of the riſing a ing of AMoneys 
divers places I haye omitted. mg 


— — 


Cnav®, II. 
i of Intereſt of money. 
LH propoſitions br . queſt ions Con- 
: A: cerning Intereſt of money,confþoſt.of 
4 termes, Vito Capitali:: or Prixcipatl: 
Time; the Ear which the principall 


bears . t0. the Intereſt ;. and the Intereſt it 
ſelfe :So-if 100 1, be deliyercd tathe'end 
targoR 1; may be repayed at theendofe 
yare, the faid 100 Lis called principell; 
ans. yeare is the rim of forbearance theres 
beats ro-the [ntereſt is as 100 to 8;zand the 
kid 81, is the Zntereft, 5 5 $8d 
TE! Intereſt is. either | Simple or Conte 


«IIE.. Simple Intereſt; #s that which at 
meth v7 1s computed. from the principall. 
ly ::So-if 1001. be forborn two yeares,, 
be emple Imtereſt thereof after therace of- 
&d _ $ pounds 
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Intereſt «f Append, 
$ pounds for ot urpoatto- Fits will 
at 


be 16 pound, 43x. 8 po Gt 
firſt yeares end, and 8 * pound dearth 
ſecond yeares tnd, 


IV. Compownd [ntereſt is that whith 
eriſeth from the paces. bh and alſa 
from the Intereſt thereof , and therefart 
i called Intar "ef upon Intereſt: So if 
100 pounds be forborn 3 yeares, and com- 
pownd Intereſt thereof is to be computed 
after the rate of $8 pound per tum, po 
arew bead urile — ay rhe pl 
Iy 0 incipall tor 3 year 
Twreveſt of 8 pouti(due atche Lanwar" 
for > yeares, and the inteveit of Z "0 gull} 
( dur.at 2 Ihe I” | 

'V;. Rebate or difcom wndey ir, 


»hey & ſumme 5 wh arr flew (0 
ain dre the payment emek 
as 
certain rate __ Intereſt wy the = 
tad 


world: herome equald 10 the [mm 
dxe : Soif 100 poynd bee due at I. 
efero yearey, adi tobe ſactsfied by the | 

payment of preſent money upon rate, 
after the rate of $ pound ea meg ns [er 


- Smeple I 
ans, ſimple Intereſt, —_ 
would 


ſo much ready money paid, w 
pores ho 142 of ime 


_— Ti YT + yy - 


=” WS P 


—_— 


295 
& 2116 { wo Y60'\pdnd;” TH TR 
manner, if the rebate od d ortit were ro 

be made after any rate of Compound - 

tereſt, ſo > iguch ready mongy pught 

paid, -whict at therate of comp ou In- 

tereſt My: © time a cod upot id be- 
ry to the umtne " due, 


Quefions of ſomple Iarcreſt. 
Dneſtion 1. Whint'is:the fwple In- | tha 


eſt of 270 pound. for one yeare after Þ PR of 
(ericor $1.6 'for 106 Lfot one! ADE 2 = kind, in 
"Firit 41. 128, N Me, 


\ "416 1Dd—o—firimottyg.. fi wit i 
\ 
{Lv 


g.251, 


ru ge a6y; ing» ; 2 


ky Ml; 42 "7 _ _ a. 


Ps COEITY 
v (bib 22 4-21 283.35 29h) Dao 


Wye 96—38 ms "Fer P'9.: 


DNL3y Fair! 


Rebate of Appendix | 


tertherate of 6 1. per centum, per annum! 
Facit 5 2 | 


dayts, I, aayes. 

I, If 365—6——145 

or -J3——6—— 29 
Fact Sl, 


L l, [, 
'. I. If 100——Yj-—-235 
Facit 5 P31. 


DO neſtion 4: If an Annuity of year 
* rent ay Suk bee Foohara 4 ry 
what will it amoung unto at the Xx of the 
ſaid terme, allowing ſimple Intereſt after 
the rate of 7 1. per centum per annum, fot 
each yeares rent, from the time at whichit 
is due, untill the end of the faid termed 
4 yeares ? IPs 
It is evident by the queſtion, that there 
muſt bee computed the 1ytereft of 20] 
om at the firſt yeares' end) for the three 
ollowitg yeares ; alſo the Intereſt of 10 
pound (due at the ſecond yeares end) for 
the-two following yeares, and the /ntertf 
of 20 pound due at the third yearesend, 
for the, yeare followit . -the ſumme 
which./ztereft being added to the aggr* 
gate of the: foure yeares, renty giyes.the 
by p ſumme 


Chap.-3-  _Sumple Intereſt. 
»! | fume due, at the end of 'foure yeates. 
[ ay L, c I. 
IF tb =—7 20 
Fatit 11, 5 the Intereſt of 261. 
for x yeare ; 
therefore 2 5 fot 2 yeares, 

k for 3 'yeares; * 
$0 the lun of the fourd 
| yearesrent: 

88 7 the 4orall ſum due 
ly TY | ' at the end of 4 years. 


> Queſtios 5- How muck ready y money 
bo kill pay 100 pounds due” at the end of 2 
fe | Jeares Eating after the rate of $ paul 
he | er cent, per ainum, ſimple Imereſt ? 
1 oh Facit 921,11 5, $855 d; 


Ade 166 potind to irs Intereſt$ pound, 
ﬀ | is the fartiine 108 * then it is 6- 
ol. | yidene char'2 08 due arky the enll of 


ee | = 006,00g td'296 pouhd ready 


20 accotding to th&faid* rate of 11- 
1 tereſt ; Therefore the proportign will be : 


nd, |... Af 198-—100>>mxco 
of \ FA, 90 BG 


Ne A, oh money il wills 


E | eprnaro hors ad the Z ar 


as; 
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Rebate of Appendix, 


end , ſo 92.3% pound | ready'meney;will 
become 100 pound at the yeargend, 


Dneſtion, 6, How much preſence mo- 
ney will-pay.31'5 dueat the end of 
three moneths and eleyen dayes, account- 
ing twenty cight dayes to.a moneth, and 
rebating after the rare of 7 pound per cen- 
tum per: aunum,. [imple Intereſt ? 

| Facit 309 3331, 


The Imereft 6f 100 pound for three 
monethseleyen dayes, will be found (afte 
the manner of the third Qyeſtion) tobee 
1 73 Pound, which added to x00. pound, 
gives 101 £2 ., Then __ 
AS JQI 53> I00-—S— 
Fact, 399 aut 


 Raueft#0n. 7. How . much. preſent 'mo- 
ney is cquigales toan Aanulty.o: Read 
100 pounds. per. a,mwwm, come fire 
yeares, diſcomgking after the; yate->f;6 
pound per conrane, per aww, . ſample In 
tereſt ? | {ogoty cr ot 1 
Facit 42: 


GHG 
Ic is ananifeft thar theremuRt bee cot 


of tov pound, 


| 


3K? :1- 3 48 


Ts. 


xt 
pd, 
oe 
e- 
od |; 
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e6nd -yeaves: end, - arid-in ſike-manner for 
the: third, fourth, and fifth 'yeares ;/ all 
which particular preſent worths being ad- 
ded rogecher; will give the-rocall preſent 
worth of the Annuity, whietmay be pet> 
fanedin pry gs. I &; 


I, L: I | L 
WRAY t00=109-—!{04 53 
172.7600 -—100 (892 
I18.r00 — Id9 — (3455 
(13444500 —1004—{$Þ 51 
130—100 —100 — (76 1; F 


ry Lt Gag 
ys deteRion 


” , *y _ | _ Fact my $2130) 
f f the erro” 


" From hom manner of Reſolutioh of rhe nioulneſſ of | 
hiſt inientioned- queſtion,  thas Rale com- cyteq_1- 
monly cal{cd Ganetinn ef ayment found — 
inidivers Tre #s/es of erique, Will found in di- 
be found-erroneous; for tho-manifeſtarion PISA 
{whercat, | $ hall;propoundas followeth ; merique,vrr. 
v2 Singethat pars aimes'an che reduding in eſe 
[of feveril[dayry of paymept,:i1pon which pag. 153. 
particular ap bet of money zredue, untp np Hed A 
ameantime, upon which'the 2ggregate or pag-493. 


- pln > a B-4 


| tetal of thoſe particulay luynmcs ought ro | = ern 


be paid, Without darmmage roche Debrtor pag. aos. 


divets 


we C reditor ,there muſt be ———_ ſome « others. 


SY rate 


" Rebate of Appendix, 


rite of ſntereft implyed : otherwiſe, why 
may not any day at pleaſure bee afligned 
for one intire payment, - |! 11167 
2. If ſome rare of Intereft be implied, 
then equity requires, that the preſent worth 
of the totall-ſumme' payable at :one intire | 
payment, rebate or diſcompt being made 
according to'that rate of {ntereſt,may bee 
equall to the aggregate or ſumme of tle | 
preſent worths of the particular-fammes of 
money, rebate being made according to 
their reſpeptive tunes, at the ſame rate of 


_— | £4 

" Yo n regard the ſaid Rule doth men- 
ton No paxticnlar Rate of Tntereſt, it 
ought to be true according to any Rate of 
a—_—_— 7 mt gil erent] 

4. Let. us therefore: examine the ſaid 
rule according to the rate of 6:per cenrum, 
per annum, ſimple Intereſt, caking the laſt 
mentioned -queſtion for example, whidi 
( according 'to the accuſtomed, manner”) 
will bee rhusſtared; viz. If zo pound 
ought to bee paid in 5 yeares 'by equal 
payments '( that is to ſay)::200 pound 2 | 
each yeares end, what rime ought to bee | 
given: for the payment of thefaid 5ool. 
at one intire payment;  without-lofle either 
to the'Debitor of Creditor ® 
5 Pro: 


NW -- 0 Fo - ef,” 5 zz XN. x.X 


= 


28 2083 F285. RTE 


Simple Intereſt. 


5. Proceeding according to the ſaid 
rule of «Equation of payments. ( which 


kth, As the [umme or aggregate of the: 


perticular ſummes of money is to the ſun 


wapgregate of the Prodatts arifing from 
th Sohiplicar on of each.particular ſum 
of mon by its reſpettve time,ſo is 1or uni- 
t) to the mean time tobe aſſigned for one #n- 


tire payment, ) there will bee found three 


years,” which time (according to the ſaid 
rule) ought to bee given for the payment 
ef the whole 500 1. "x 

'6. The preſent worth of 500 pound 
dueatthe end of three yeares to come, re- 


therare of 6 per centum, per annum, frm 
ple Intereſt will be found (after the man- 
net of the ſixth queſtion) to be 423 = 1. or 
4231, 14s, 6d, 3 farchings proxime-; 
But (as is manifcſt by the reſolution of the 
aſt mentioned queſlica) the true preſent 
worth of 5 00 pound payable in 5 ſeyerall 
yares, rebate being made according to the 
hid rate of Intereſt is 425 1223321, or 


4251, 185, 94d. fere; and therefore 


te Creditor loſeth 2 1, 4s, 2 2d. proxi- 
me inreceiying the whole 500 pound, ar 
three yeares end : Moreoyer at 6 per 
enum, per annum , compound Intereſt, 


T 4 he 


bate or diſcompt being made according to | 


23. 


284- 


 Rabate of Appendix, 
hbe- would loſes: 1,8 5, 6d. fort, as 


witi-bec roanafeft by, the T ables. of coms 
bntevefk \creatter expreſſed. Sq 


chan the\lofſe will bee either more or lefle 


atrocthog. = the\Rarte of Intereſt dath 
differ >: And therefore I _"—_—_ the 
ſaid rale ; {As alfo whatſoever other 
rmits or refolurihns of Queſtions which 
have dependence 'thereon!) to. bee: cxro» 


nbous : Jaee ©O 'fetUENE 1O>1-(VT, Piſs 
as fifth, Gixth and ſevench! p wcadery, 


Quettjons; may bee-2 foundation: for be 
catculaimg ry bows of Rihoros forany 


Yate of faph' imereſt,, and. Tirke pro- 


pounded; by. which 7 ab/es,, 21d by. the 
help of Mxltip lication, queſtions cog- 
ceming Rekate.or Diſcompe | of manap ac 
cordingto ſang Imercſf "wy, by xeſglyed 
I tervore |! bing 


a ESSE. 


FLEA ov» XK 


KY 
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L4 Table for aife AT able for diſ- 
i} Fame, of money | comps of  Au- 
4 far 417 nanwber A nuities for any 
[4 of Jears nnder X niber of Years. 
$1-#+./;08 $1. per, | #mer B,at 81, 
; nay tear tip; 4 per Cent 1m, per 
num, ſimple In-| | annum, ſimple 

| ſ1 teteft, os . Jutereft. 


; Lett 4b. 4 


. 
I" Y 


n — ————_ 


'u'Þ 41 94592593 5| 3, þ 1» 925925925 


I 

2 

3\ .$06451612|.3.\2.. 594446503; 
4 T8157 9153T44 3 - 352032246) 
5 

6 

7 


1 714285714 5 4: 066307973: 
. 67567 5675| 6 { 


4- 741983648 
| «64TO2J6 41 7 15-1383 099289 
13 01 E£ z, "t > N* 


p 
þ 


— PR 


(e917 21t3. + | i332 5; : 
| The: Numbers in the fart 7 able, on. 


the left band ave Deeimalls, ane pound þ 


Sterling: being, the. Jureger 1 and. axc 
thus found, viz. . | 


As 108--1 ©0--I--(, 92 of 925 [-75 
1 *6+- 200--I-{;$629068965,Kc. 


4 


-4$62068965| 2./1 . 787994890 


I 
Le 4 


12.4--100-=I+-(; 757 $7 $7 5758. 
4 Whereby 
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Rebate of | 
Whereby ir _ that one pound | 


due at the end of a yeare is worth in rea- 
dy money . 9259325, &c. that is, 
i8s, 6d. fere. Alſo one paeind due| 
at the end of two yeares is worthin m 
money . 852068, &c. that is, 17 $, 3 
fere ( 3s will appeare by the nineteenth 
rule of. the twelfth Chapter aforegoing) 
and fo of the reft, 
The uſe of the faid 7 able will bee ma- 
feſt by the following example : 


Haeſtion 8. How much ready money 
will pay 3451, 15s, 6d. dueatthe end 
of five yeares, -rebating ſimple Intereſt, 
after the rate of $ pound per centum, per. 
annum ? | 

Facit 246 1, 19 8, 7 *d. 

In the aforeſaid 7 able for Diſcompt of 
Money, right againſt 5 yeares is the De 
cimall . 714285, &c. being the _y 
money equivalent unto one pear ue 
at the end of 5 yeares; Then (the 1 5 $,6d. 
in the Queſtion being reduced to a Decs- 
mall by the T able of reduttion in page $7 
of the preceding Bodke ) the proportion 
will be 

= Loy 345-775 ; 
it 240.9819, QC; '- 
That 


—  ———_. 


| Chap. 3 Simple Intereſt. 


»;Fhat is, the Derimall being reduced 


2353 


getording to the 19 rule of the 12 Chap» ' 


teraforegoing 2461, 19s, 7 d. 2 fe fere. 
Upon the ſame ground numbers might 
becalculated for moneths or dayes. 
Fhe -numbers in the ſecond Fable are 
found by the Addition of thoſe in the firſt; 
v2. the firſt number in the latter T able- is 
thefame with the firſt inthe former, the 
ſecond in the latter is the ſumime of the 


| firſt and ſecond-in the former ; the third in 


the lacter is the ſum. of the firſt, ſecond, 
and third in the former, &c. (the rea- 
fon of which operation will 'bee-miani- 
eſt by the ſeyenth Queſtion of this Chap- 
ter) whereby ir appearcs that one pound 
Annuity for two yeares is worttin rea- 


dymoney 1 .7.87994,l. &c. rebating af- 
terthe rate ot 8 1, per centum, per annun, 


fimple Tyrereſt : Alſo one pound” Arinu- 
tefor ſeyen yeares is worth jn teady:mo=» 


ney'5'1,3$3 009; 8&c,/ atic} ſo ofthe reſt. 


The uſe of the aid Table will be 
manifeſt by the following 
E xappple. j 


\ "Queſtion 9. How niuch preſent mo- 
ney-.is equiyalent to an Annuitie of 50 1. 
per 


» 
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Compound Appendis, 


per. annum for five yeares, dx/confiting 
after the rate of 8 [per centum,per ann, 
fmple Intereſt ? PII 
.iFarit 203 L65;33d; v7 nog!) 
In the ſecond Fable right — 
caregis 4 .066309;&c, being 
Soi of an Antirie of one pound tot 
five-yeares, di/compring. after the ziate of 
$'paund-per centam, per annem ; Then 
fore it will be "ba 
If.x —4:066307—50.....: .. 
. Fgcit 203 43153, &c. ” 
That is, 2031, 065,003 d, 3 £.. far 
'>3 . 3 wiltht 
Of the forbearance of money 'at\" 
; Compound: Inreveſsor Intereſt 
upon. Imeereſt,” * 10101 


Queſtion 10. If 425 pounds: bee for 
ben os reſpiced untill the end-of foure 
yeares, .what will. it then bee s 
unto after the rate of 8 I. per centum, er 
annum, componnd Intereſt ? "F 

Facit 578 1..307808. ! .. 

To reſolye this and ſuch like queſtions, 
there mult bee fo umbers in continu- 
all- proportion increafing as 100' to 208, 
(oras-100 to 107 if the rate of Intereli 
were 


__ 


7” *, a + a 


| Chap.3. Simple Intereſt. 


were-7- per centum, per annzm, and the 
like of others mutatis mutandis) which 
may\be-performed according to the fol. 
lowing operation. | | 


# 1&3 369 NJ l. Jeares 
166-708-425 —-(459 at the end of-x 
100-108-459 —- (495 72 --2 
100-108-495 .72--(535 -3776 3 
100-108-535.3776(578 .207808 — -4 


Uponthis ground there may bee calcu- 
lated7 ables of forbearknce of one potine 
principal, - at any trace bf Compornd I1- 
tereſt, and for any terne' of yeares pro- 
rage by which Tables, and byithe 

* of Alu/tiphoatron;, queſtions cor- 
ceming-the forbeardnce of money at Conv 
Iacereſs' may bee: refolyed without 

F v F | 


F 


= 


F 
#5 Oas ' 
$5.4 i 


Yeares 


— 


| A Table fhewing what x Laila 
mount unto being forborn \ any | 


number of yeares under 31,ac- 
counting compoundIntereſt af 


8, 7, 4nd 6, per Centum, per 
Annum, 


8 per Cent, [+ per Cent. | 6 per Cant: 


_—k_— 


1.08 | 1.07 
I.1664 | | 1.1449 
I-25971 | 1+22504 
| 1-36048 | 1-31079 
| 1.46932 | 1:40255 
| —— 
| 1.59687 I-50073 
| 1,71382 | 1.60578 
1.85093 | 1.71818 
1.99900 | 1-83845 
2+-15892 | 1:967I5 
2 3316; 2.10485 
2.51817 | 2.25219 
2.71962 | 2.40984 
2.93719 | 2:57853 
J\I7216 ) 2.75903 


I06' 
| 1,£ 2.36" 
| 2-19 101 


T3 3824: 
141853 
I»5036F: 
1.59384 
1.68947 
1.79084 


1.39829- 
2,01219 
2.133293 
2.26090 


2.39655 
- 16 


_———— 


| _——_ 


A Table. 
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Ye, -] 8 per Cent. ( 7 per Conti, | 6 per Cents 


| 16 


po 


| 3-42594 
3.70001 
3-99601 
4.31570 
4.66095 


5.03383 
5-436 54 
5.87146 
6.34118 
6.84847 


7.39635 
7.98806 
8.62710 
9.31727 
10.0626 5 


| 


— Sp. 


2.95216 
3.15881 
3-37993 
3.61652 
3.86968 


4.14056 
4.43040 
474953 
5.07236 
342743 


5-80735- 


6421386 
6.64883 
Jon 2433 
7.61225 


| 


A  _ 


2.54035 | 
2:69277 
2.85433 
3-02559 
3.20713 


3-39956 
3-60353 
3.81975 
4.04893 
4.29187 


— 


4.54938 
4-$2234 
5-11168 
5.41838 
5-74349 


The Numbers in the firſt Columne 


| on the left hand of the preceding 7'- 
cond, C 


rate of per centwm, per annum, com> 
pound Trytereſt,for x Lptincipall accor- 
ding to thie following operation, viz 
b1 eyes 


et 


——— 


ble ſignifie yeares : The numbers inthe: | 
ne are calculated at the - 


> 


As | 


CC 


Compound Adpeniix 


As 100 is to-108 {0 is-1 19-108 - 
100 108 — 1,08—-1.1664 
190 LoS —— 1, 1664-1.2 59712 


The numbers] in. the third Columnzare 
ealculatcd at the tate of 7 per centun per 
annum compound Tnzere {+ for ane 
principall ; in the fame manner as beforg, , 
Vit. 

As 109 is to-107 fois-1 to —=1.07 , 

LI00-—-I07-——1,07--1 1449 

' L00—=-107-—-1-1449- 1-325%43 

The numbers.iq the foutth Colutneur 
calculated at the rate of 6 per centum, per 
110m; Compound Tatereſt for-one pound 
pritcipall, in the ſame miner as\thefor- 
mer” CTTT 11 ITIN 20 


T he #ſe of the [aid Table wit! be Ae 
nifeſt ' the two following | 


we ſton. VE Jo 


Fenrwus C nh 
I o_ k'24 Fn f, fere® 
Ia the ſecond Cplumnb ti hk 


ex— Tis << T3 ad 


Ghap: [3 Compoand Intereſt. 


q 
l 
t 
' | 
| 
4 


yeares is [1-999 which ſhewes that! one 


77 pound being forborn 9. yeares, will bee 


> came unto. I; 999 at the rate of1 8 
- EPs wo hay 4 

Cnkee.(s 2 105..in-the-qu 

reduced 4 a Decimall) ) it will "Miſs 


F1,——1999—2355 
© Fact 459-7745 that, 35 (the Oy 
"Wall being -reduced accordil 

| ones, Rule of the t5 alt Chu Chap- 
;.k) .45Þl,15.8. 54. 3 


"'Bueſt ron 12: What will 1 361.13 £6 d. 

amquntunto,, being forborn 20 yeares af- 

ter the tate. of 6 y ctutanb, fer annum, 
Poor prope Irteye, 

Fer lagks 12 s. 15d. 

' "Io tho fourth Columne riofir againſt 26 

yrs' .20713, which ſRewss that one 

being forborn 20 yeates' will bee 

urito' 3. 2 713 ; theyefore (the 

huavy in the'q reduced 


| into a Decimali'sy the to of Redutt- 


L.3 ih the- 12 Chaprer it will be 


IF 1——73 420713 —136.775 
Fagis. .43$ . 655 , :&c;: that" is 
- 438.1413 5. 2.6.1 |. fere, 
+ lathe ſame manner, the numbers in ehe 
V third 
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third Columne, are to bee uſed. 


_ Of the forbearance of Annuities, Rem:s 
+ or Penſions payable yearly, account» 
ing Compound Intereſt, 


DOneſtion 13, If an @ "> of 425 |, 
ayableyearly be in Atrere for 4 yeares, 
2-4 is funinia will it then i ac- 
counting after the rate of 8 per centin, 
per annum, compornd intereſt ; for each 
particular ayyitie from the time at hich 
ic grew due,luntill the ent of the ſaid terme 
of 4 yeares ? | 
Facit 1915 1,1 s. 11. £d. proxime., 
Ir is evident by the queſtion, that if there 
be computed what 42 5:1. due at the years 
end will amount unto, being put forth at 
the ſaid rate of compound luereſt tore 
3 following yeares ; Alſo what 425 1.4 
at the ſecond yeares end will be augmented 
unto in the two following yearegand why 
425 |, ducarthe hog yharas Jr 
augmented unto at the end of; the tallo 
ing yeare ; Laſtly, ifthe faid particular 
ſurmaes fo found be added ro 425 1. (ts 
laſt yeares rent) chefurnme will be the to- 
rall cent in Aftacar the foute yeares end; 


Vit, 
| According 


—_— RA canoe 


© if A = 


-A-_x 


RK 


TTTLTETITTTT i. 


—_—_—— 


Chop. 3« Conprnd Imavoſt. - 


According to the manner 
of the 1 ©. queſtion 42 5-L 


_ afrer the rate : 0 


Jews 6 Tem 422.0054 ( 535: FT 


NA 

nan yr 4 {4 
+ Inbke Dry 5e-p TIT 
o ——_ roma be->- 495.52 
OTE .at an 5 


RES Tow FT los 


a Dreviitendes 
Tim dur 4 yean ad 1914+ opys 


- Fad which the 
"a 4 p rods 


K 7237. 5976 from which ſubtraing 
Ennpets 5312.5 the remainder ( as 


before) is 1915. 0976 being the ſumme 
hich 425 1. anna:r7 will. bee augmented. 


Wok theend of 4 earns, accotging'to, 


the 
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the ſaid rate of /ntereſt, the annuitiche- 
able yearly. * 
"IL either oft the. aforeſaid grounds; 
T able; of the forbearance of .one pourd 
Annuitic at any rate-of componnd' Intereſt; 
and for any terme of yeares, may bee cal 
culated ; or they may.be compoled by the 
addition” of the numbersin the Table in 
page 288 vx. the firſt number in cach of 
the Columnes in the ſubſequent T ableis 1 
_ _ — each (the 
Columne of yeares exce is:compoſed 
of x or ani and the firſt number inthe 
reſpeRive Columnes in the T able in 
288 Allo the third number in cach ofthe 
is compoſed of x, and the ſumme of the 
Tt and 2/ numbers: in cach of thoſe 
Kively, &c,-:But you are to obſery 
ing to the Taft mentioned 'way.of 
jon of the ſubſequent 7 able, the 
in the7 able in pag.28$ ought to 
Þbecominued to more places then arethere 
expreft, ro'prevent.error which may hap 
pen by reaſon of many Additions.” 


, 


TA 


th. 


"I-66. 


w3 
me 


Wa GARE HESNEASN 
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-Yeares 


| ; mount wnto at 8, 7, and 6, 


4 Table ſhewing what 1 pound. 
Annuity being forborn any num 


© ber: of yeares under 731” will g- 


& y 
Cent, per Ann. Compound of 
tereſt the ſaid Annnitie growing | 


= 


Iz 


>} dur ar yearly payment 5 


: 
as þ 


5 per Cont. | 


|. 1,00000\- 1.00000, 
.1.2-08000| 2.09000] 
|. 3-24649,. 321490 
| 4-5OG11 


1-7-33592 
1.38.92280 
41063662 


| Fpp®CzE x3 VxEyy 


—— 


7 per. Cent. | '6 per Cant | 


I,00000 
2.06000 
3-18260 
-4-3.7461 
> 563709 


—— 


443994 
$+75073 
| 725339 
8.65403} 8. 
10.25980}; 9. 
12.48755|11.97798|11.49131 
3.18079 


- 5.86660 


OE RT 


ne ES 


16.64548 
18. 97712 
21.49529 
24.21492 


4 _ mw 
wy þ 4 


[ 


JAJoIF2IL 


15478359 
17.88845 
20,14064 
22.55045 


| 


25.12902 
V 3 


14.9764 
16.86994 
18.88213 
21,01506 
23.27596 

I6. 
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—, 


$* | 8 fer Cert, | 7007 Gents | Giga Cent, 


I ——_— 
— 


16 ) 30132428,17.8880g (25.67254 
33.75022j 30-3402 128.2 1289 
37-45024133-99903[30.90565 
41.44626137-3789619 347 5999 
20 | 45.76196[40-99549136.78559 


81 | $0442292! FIegy 39 99073 


2+ [85:7649 |! Fo.#1557 
2173-10998 [73-1099 $4-86451 
1.9 ib: $9: 15638 
] 87-3 5076 
181 I. 3 3888j8 Sai 
ſenza 9659 ol 
$< DS: $7909 
go | 
The iſe of the mad > Tate 
vill be nandſef{ by tl the fling 2 


Avp. 


' Gueſtic 


_—_ 


= Chap. 3. Compeund Intereſt. 
T Queſtion 14 What will 20 L Annu- 


; 


| itie for 15 yeares payable yearly, be aug- 
Dafioss being ol ngad cefakon 
* untilf the end of the ſaid terme, account» 
; ing Compornd Intereſt at the rate of 8 per 
| Cent: per” Ann, ? 

c Facit 543 |. 08. 105d. 

In the ſecond Columne right againſt 1 5 
yeares' is'27.15211 Which ſhewesthat x 
pound Annnitie for 15 yearey, will atthe 
end of. the ſaid terme accountipg com- 
pound Intereſt after the rate of $ per cent. 

| | per ann, AtgoOUntunto 27 45217. there- 
foreit will be 


= 27.1I52I1 20 


Facit 543-0422 that is, 5431-0840 5d, 


* In the ſame manner the numbers in the 
third and fourth Columnes arcto be uſed, 


Of Rebate or Diſcompt of mone), 


according to Componnd 
Intereſt. 


: Queſtion 15. If 8 pounds bee due ar 
the 5 yeares, what is it worthin 


| "ready money, di/compting after the rate 
'of 8 per cent, per ann compound Intereſt ? 


» @ 
(: Fac 5 ont 


V. 4 To 


393 Compound Intereſt... > Appendix} | 


To reſolvethis and ſuch. like queltions, | | 


there muſtbe found numbers 4n.cominy-. 
all proportion decreaſing, a$.1098.is to, 
100, (or as 107 is to 100 it the rate were 
at7 per cent.&c.) which may be perform- 
ed according to the following operation, 
VIE. C 4 | ' 


As 108 —T100 — " WS _ 
108—100—7 j5— (6% 
108 — too — 64% — (6 298 

| 108 — 100 — 6 53463”. (5 534 

108—100 — 5 2s 


Ab rw 2H 


Upon this ground, Tables of Rebate or 
Diſcompt may be calculated, according to 
Componnd Intereſt for 3 pound principal, 
at any rate of »tereſt, and for any terme 
of yares propounded, by which T ables, 
and by help of Multiplication, queſt 
ons concerning Di/compr or Rebate of me- 
ney according to compornd Intereſt, may 
| be reſolved without ſenſible error. 


z 4 Table. | 


[5 SPS») 


I —— 


— 


— 


299 


"Yeares 


to come 


4 Table ſhewing what 1 1. dye at 
the end of any number of yeares 
wnaer 31, i worth in 
rendy. money, diſcompting or re- 
.  bating yeavely after the rates of 
8,7, and 6, per Centums, per 
Annum, compound Intereſt. 


\ © per Cent. | 7 per Cent. | 6 per Cent. 


« 925925 
1857338 
+ 793832 
«735029 
|- 680583 


— 


LA 
S 
a. 
= 
\S 

- 


#428882 
|. 297113 
« 367697 
+ 340461 
[4315247 


«934579 
- 873438 
. 816297 


» 762895 


+ 666342 
- 622749 
» 582009 
| © 543933 
- 508349 


«475092 
» 444072 
+ 414964 
. 389817 


dun 


« 943396 
. 889996 
. $39619 
« 792093 
« 747258 


« 704960 
. 665057 


» 627412 
«591898 
« 558394 


« 526737 
. 496989 
. 468839 
.' 442300 
|, 362446"), 


417265 
16 


A Table. 


Ye. 18 per Cent. | 7 per Cent, | 6 Per Cent. 


ns | 
17 
18 
19 


P— —— 


- 291890 


. 270268 


. 250249 
+ 231712 


» 214548 


| 


« 333734 | 
» 316574 
. 295364 
» 276508 
« 258419 


» 198655 
, 183940 
. 170315 
«157699 
. 146017 


« 135201 


. 125186 
« I15913 


( A 107327 


* 099377 


241513 
» 225715 
. 210947 
« 197146 
184249 


— 


« 393646 
« 371364 
» 350343 
+ 330512 
» 3 11804 


« 294155 
«277595 
. 261797 
» 246978 
. 232998 


. 172195 
« 160930 


« 150402 
» 140563 
131367 


» 219810 
» 207367 
« 195630 
184556 
174110 


- 


The numbers in the firſt Columne 
of the preceding T able 
the numbers in the ſecond Columne are 
Decimalls, one pound bei 
gergand = calculated for _ 

Cc of 1 rincspall atter the | 
i/compt of 1 pound princip -_ 


henifie yeares; 


the Inte- 


x 4 rebate Or 


a a. -—4 | — 


—— —_ EOF —_—— 


Chap. 3. Compound Intereſf, 


rate of $ per centumper annnm,compound 
Intereſt according to the following Ope- 


ration, Viz. 


As 108-100-1- (52 or .925925, &c- 


As 108-100-2 ar.g25925,8c.(4% or.8573 38,0. 


The Decimalls in the third and fourth 
Columnes are found in the ſame manner 
( mutatis mutandis. ) The uſe of the 
preceding Table will be manifeſt by the 
following example. 


Qreſtion 16.. If 356 pounds be pay- 
able arthe end of ſeven years, what is it 
worth in ready money di/compring after 
the rare of 7 per centum, per annum,com- 
pd 1ntoreſt ? 

Farit 221 1. 14s. fere. 

In thethird Columne righepgaient ſeyen 
yares is .622749 being the ready money 
equivalent unto x 1.due atthe'end of ſeven 
yeares, rebating after the rare of 7 per 
centum, per annum, Componnd Intereſt ; 
therefore. 


If 1-——. 622749 356 


Facit 221 .6986, &e, or 221 1. 14 $. proxime. 


In the ſametnanger the numbers in the 
of 


2. and 4*, Columncs arcto be uſed. * 
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Of the preſent worth of Annnities, 
Rents, or Penſions, payable at 
yearly payments. 


Oreſtion 17. What is the preſent 
worth of an Annxitie of 8 pounds to con- 
tinue 4 yeares, d:/compting after the rate 
of 8 per ceatum, per annum, Compound 


Intereſt ? 


, LO2332923 441526 


It is evident by the queſtion that there 
maſt be computed ( according to the man- 
ner of the 15. queſtion ) the preſent 
worth of $8 pound due at the firſt yeares 
end : Alfothe preſent worth of $ pound 
due at the ſecond yeares end ; and in like 
manner for the third and fourth yeares, 
which particular preſent yalues of each 
yeares Annuitie being added together, 
oive the preſent yalue of the Annuitic 
propounded , viz.- 


8 Pounds payable at the end 2 
of one yeare, is worth in 
ready -money ( as will bee 7 L= 
manifeſt by the 1 5, que- 
ftion ;) ———» 


$ Pounds 


—- —_— | h—_ _——_ 
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Pounds payable ar the end 
$ Pounds pay om " 


of two yeares, is worth in 


ready money —_— 
$ Poutds payable at 3 yeares 
end, is worth ia preſent mo- ; 6 ;$232 
ney — S 
$ Pounds payable at 4 yeares 
end, is worth in prelent rho- 25 Bir 


AS cf 


——_— 


— 


The preſent worth of 8 pounds us: 526 
Annuitie for 4 yeares- $26 2058911 33094649 


Upon this ground, Tables may be cal- 
culated to ſhew the preſent worth of 1 1. 
4nnuitie for any terme of yeares, and at 
any rate of compound. Intereſt propound- 
ed, or they may be compoſed more eafily 
by the Addition of the numbers inthe T a- 
ble, in page 299 By which Tables,and by 
the help of Af=ltiplication, queſtions con- 
cerning the preſent worth of Annxuities, 


may be reſolyed without ſenſible error. 


A Table, 


Yeares 


ram, 


tereſt, 


1 Table ſhewing the preſent worth 
of 1 pound Annuitie to continue 
any T erme of yeares under 31, 
and payable yearely, after the 
rate of $,7, and 6, per Cen- 
per Annum, Compound In- 


8 per Cent. | 7 per Cent. | 6 per Cent. 


| 2 ©. ww © | aSwyrn| 


92592 
1.78326 


8.55947 


| 


*93457 
1.80801 
2-062431 
3.38721 
4,10019 


—_— 


7.49867 


4:76653 | 
5.38928 
$-97 199: 
6.51523 { 
7-02358 


7-94268 
8.35765 
8.74546 


.6,20979 
7.36008 
jars Saigat 

7.88687 


9.10791 


| 


94339 
1.83339 
2.67301 ] 


3.46510 
4-21236 | 


4-91732 
5.58238 | 


6,80169 


8.38384 
$.8526$ 
929498 
9.71224 | 
16 


_—— 


A Table. 
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Ye, | 


$ per Cent. 


| 7 per Cent. | 6 per Cent. 


16 
17 
-18 
19 
20 


— 


21 
22 


23 
24 
25 
26 
27 | 
28 


29 
zo. 


8.85136 
9,12163 
9.37188 


9.60359 
9.81814 


10,01680 
10-2007 4 
10.37105 
10.52 875 
10.67477 


10,.80997 
10,93516 
I1.05107 
11.15840 
11-25778 


9.44664 
9.76332 
10.05908 
10.33559 
10.59401 


10.83552 
I1,06124 
11.27218 
1.46933 
11.65358 


[11.82577 
11.98671 
I2.13711 
12.27767 
[2.40904 


10.10589 
r0.47725 
10.82760 
IT,15811 | 
11.46992 


11,76407 
I2.04158 
2.30337 
12.55035 


13,00316 
13.21053 
13,40616 
13.59071 
[x 3.76482 


The firſt number in the ſecond third, 
and fourth Columnes of the preceding 
Table is the fame with the firſt in the 
ſecond, third, and fourth Columbes re- 
; yew of the Table in page 299 
the ſecond incach of thele is the ſumme 


of 


——— 


— cc — 


HU 


12.78335 


1 


—_— 


3ob 


ſpeRively, the third in thele is the ſumme 
of the firſt, ſecond, and third in thoſe te. 
ſpcRiyely ; Bur here you are to oblerye 
that according to the laſt mentioned wa 

of compofition of the .pregeding Table, 
the numbers in the T ab/e in page 299 mil 
be continued to more places then are there 


expreſt, to avoid error which may happen 


by reaſon of many Additions. 
The uſe of the preceding Table will be 
manifeſt by the ſubſequent example. 


Lweſtion 18, What is the prelent worth 
of an Annuitie or Rent of 50 pounds pr 
annum, payable yearly for 21 yeares, ac 
counting compound Intereſt after the tat 
of 6 per cent. per annum ? 

Facit 582 1. 4 s. i. fere, 
In the fourth Columne right againſt 31 
eares iS 11 .76407 being the prelent vi 
bh of one pound Annnirie for 21 years 
at the ſaid rate of compound Intereſt; 
therefore 
0 8 


11 ,76407 ———50 


Facit 588 .2035 or5881. 4 s.:d. 
In the ſame manner che numbers in the 
ſecond and third Columnes are to be 


uſed. 


of 
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ofthe firſt and lecond in each of thoſere. 


mn * nm = = = = 


hap. 3» Compound Intereſt. 


of the purchaſe of Annuities, Rents or 
Penſions, (to continue any Terme of / 
Jeares, and at any ratei of Com- 
pound Intereſt pro- 
pounded. ) 


When a ſumme of money is propoun- 
ded ro finde what Arnnitie: ( to continue 
ay number of yeares, arid according to 
uy given rate ) that ſammewill buy, pre- 
ſuppoſe at pleaſure any Amnnxitie for the 
Terme propounded, and finde the value of 
that Annx3tie in ready money ( accord- 
ng tothe manner of che ſeyentecnth que- 
tion ) at therate afhoned ; ' Then will the 
proportion be as followeth. 
As the value found, us to the ſuppoſed An- 

nuitie ; ſo 1s the ſumme of money pro- 
pounded, to the Annuitie required. 


Qzeſtion 19. What Annuitie to be- 
vin preſently, and to continue 4 yeares, 
will 500 pounds deſerve , accounting 
compound [ntereſt at the rate of 8 per 
centum, per annum ? = 

Facit t50 YT, 

Letthe ſuppoſitiall Annuitie be 8 pound 

fer ' Annum , © continue foure yeares, 
X whole 
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whoſe yalue in ready money will be found 
( accerding to. thee manner of the 19%, 


queſtion) to bo26 ora lb 


Then fay,.. 
If 26 224221443286 |, $L— gool, 
Facit 1 5o Bm Or I5ol, 
19s, 2d, 2f, fere. 
=; Upon this ground, T ables may be cal 
grits ſhaw what Ano ( to con- 
any terme of yeares and at any rate 
Phgbundad ) one; pound will bay, by 
which T ables, and.by the help of Malt 
lication, queſtions concerning the 
Hae of Þ 1».ronk Rents, or Penjom, 
may bee refolyed without conſiderable 
£rror, 


— _ 


A T able ſhewing what Anunitie 

payable at yearely payments, to 
« Continue any terme of yeares 
under. 31, one pound will pur- 
chaſe, at the rates of $,7,5 6, 
per Centum, per Anuum, Com- 
pound Intereſt, 


CORY 


399 


's pe Cent. | 7 per Cent. | 6 per Cent: 
108000 1.07000 , 1.060c0 
56076 | .55309 | .54363 
38803 | .38105 ] .374ir 
.Zor92 | -29519 | .28859 
«25045 | -24389 | -23739 
163 | [20979] 20336 
.19207 | .I8555 | -t7913 
740k | ,16746' 16103 
,16007 | ,15348 | .14702 
| 14992 | 14237 T3586 
14bo7 (1333 * [126791 
.13269 | .1259& | .11927: 
.I2652 | .11965 | .,10296 
.12129 | .11434 | -10758 
11682 ' .,10979 1 .10296 | 
X 2 x6 | 


_ Me 
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A Table. 


— 


Ye. | 8 per Cent. | 7 per Cent, | 6 per Cent. 


16 


17 
18 
19 
20 


21 


| 22 
23 
24 
25 


26 
27 
28 
29 
30 


— 


| 


.11298 | .10585 
10962 |-"26048 
.10670 | .09941 
:10412 | «09675 
,10184 | 09439 
09983 | .09228 
.09803 | .09040 
09642 | .o8871 
.09497. | 08718 
.09367 | .o8581 
.09250 | .o8456 
.09144 | .08342 
,09048 | .o8239 
.o8961 | .o8144 
.c8882 | ,o8058 * 


— 


09895 
09 544 
»09235 
08962 
08 718 


08500 


.08304 
08127 
«07967 
.07822 


,o76g0 


507569" 


«07459 
07357 
07264 


The inyention of the Numbers in 
the ſecond Colnmne of the preceding 
T able, is as followeth : 


Chap. 3- Compound Intereſt. 


Itis manifeſt by the tenth q#eſ#5ox, and 
by the conftrution of the Tab/e in page 
288, that one pound ready money is e- 
quiyalent unto 1 1. or 1 .o8 l. ac the 
yeares end, at the rate of 8 per centum, per 
amum, which x .08 1. is the firſt number 
inthe ſaid ſecond Columne : Again, the 
preſent value of one pound Azuirie for 
rwo yeares will bee found ( according to 
the 17, queſtion ) to bee 1 $5821. or 
1.78326 474, &c. Therefore the propor- 
ton will 

If 1 43821, or 1.78326474, &c. will 
purchaſe one pound Annnitie tro continue 
wo yeares, what Arnitie to continue 
theſame terme will x pound ready money 
purchaſe ? Facit $221 or .560769,&c., 
which is the ſecond number in the faid e- 
cond Columne of the preceding Table ; 
from hence itis manifeſt that ifunitie or 1 
he divided by cach number in the ſecond, 
third and fourth Columnes in the Table in 
page 304.the quotients will be the reſpe- 
ive numbers of the ſecond , third and 
fourth Columnes in the preceding T able, 
n page 309,'n which operation it will bee 
requiſite that the numbers of the ſaid 7'- 
ble in page 304.,be continued to more pla- 


ces then are there exprelt. 
X 3 The 
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The uſe of the precedent Table in page 
309 will be maniteſt by the following ex- 
ample, 

Queſtion 20. What Annuity to be- 
gin preſently and to continue 14 yeares, 
payable at yearely payments will 3201, 
purchaſe, compornd Intereſt being recko- 
ned at 6 - per centum, per annum ? 

Facit 34 |. 8s. 6d. fere, 

In the fourth Columneright againſt 14 
yeares is 10758 which ſhewes that one 
pound ready money will purchaſe an Ar- 
anitie of .107581. to continue 14 yearcs ; 
at the faid rate of componnd Intereſt,there- 
fore it will be 


If 1 10758 320 
Facit 34.4.256,&c. or 34 1. $ $6 d:.fere- 
Lueſtion 21. If 1001. be put forth at 
compound Intereſt tor two yeares, and at 
the end of the ſaid terme bee augmented 
unto 116 55 |.what is the rate of [rereſt,or 
what was the faid 100 1. augmented unto 

at the firſt yeares end ? | 
Anſwer, The rate of Intereſt is $ per 
textium, per annum, viz. the ſaid 1001, 
was avginented unto 10081.at the years end. 
In this queſtion there are three num- 
bers in Geemetricall propertion continued, 
| Vit, 
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viz, 100 |. the my - the ſumme 
unto which the (ai =" will be- aug- 
mented at the yeares end, which is un- 
known : And the ſumme unto which it is 
augmented at the ſecond yeares end, v2. 
1163, ſorhat theſcope of the queſtion is 
ro finde a Geometrical mean-proportionall, 
( orthe middle number of the aforefaid 3 
numbers) by knowing the two extremes, 
which is performed by this Rule, viz, 


Multiply the two extreme numbers one  __.. 
by the other, and extratft the [quare-roote bers being 4 


iven to 
nd a Qeo- 


of the Produtt, which ſquare-roote ts the 
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mean proportionall ſought : So if the two. merricalt - 


extremes 200 and 116 ** bee multiplied 
together, the Produt will bee 11664 
whoſe /qxare-roote is 108 for the mean- 
proportionall ſought, which ſhewes that 
the principall 00 1. was augmented unto 
108 1. at the yeares end; and therefore the 
rate of Intereſt is 8 per centum, per an- 
nm, 

Inthe ſame manner you may finde the 
true proportionall Intereſt of tool. for 
z yeare, according to the rate of 8 per 
centums per annum, Which ought not to 
be 4 |. (for he that receives 4 1. for roo l. 
for r yeare, may-at the ſame rate of [x- 


tereſt pur forth the ſaid 41. for the fol- 
X 4 lowing 


mean pro- 


portionall. 
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lowing + yeare, and ſoat the yeaxesend 
receive 1081. 3 s. 22 d. which exceeds 
the rate of 8 per centwum , per annum) 
butthe ſumme which 1001. will be aug. 
mented unto at the halfe yeares end isa 
Geometricall mean-proportionall between 
100 and 108 which according to the for- 
mer rule will bee found {10800 or 
103-933048, &c. that is ( the Decimal 
being reduced according to the 19, Ryle 
of ; 12%, Chapter) 1031. 18s. 52d, 
proxime. 
Upon this ground, Tables for half: 
The way to Jearely | lun may be calculated at the 
calculare ' rate of 8 per centum per annum, compound 
—_ Intereſt ,in the ſame manner as tholc in pa. 
payments. 2338, 295,299,304,309. uſing the num- 
bers x 00, 103-923048, &c in (tead of the 
numbers 1:0, 108. and the like may be 
done for any other rate of Intereſt (muta- 
ti mutands) which T leaye to the pradiice 
of the Ingenious Arithmerician. 
Lmeſtion 234. If 1001, be put forth 
at compound Intereſt for 3 yeares, and at 
the end of the ſaid terme be augmented un- 
tO 125. 9732 |. what was it augmented 
unto at the fixſt yeares en1 ? 
Facit 1081, 
Heze obſery, that the Principall x00 ra 
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the ſummes unknown due at the eads of *' 
the firſt and ſecond yeares, and the ſumme 

unto which the Principall is augmented at 

the end of the third yeare, are fourenum- 

bers in Geometricall proportion continued, 
ſothat the tenour of the queſtion is to find 

the firſt of the rwo mear-proportionalls 

by knowing the two extremes, which is 
performed by this rule, viz, 

Mywltiply the ſquare of the leſſer ex- >. ger 
treme by the greater, and extraft the Cube —_ -——_ | 
roote of the Prodatt, which Cube roote ts | ak | 
the firſt of the two mean-proportionalls re- 2 extremes | 
ow : Soif 10ol, (the lefſerextreme) 8ven- 

(quared, it is ro000, Which multiplied | 
by 125-.9712 (the greater extreme) pro- 
duceth 1259712,whole Cube roote is 108 
the firſt of the mean-proportionalls requi- 
red beeing the ſumme unto which thePrin- 'f 
_ will *bee augmented at theyearcs - 
end, 

Qneſtion 23. What will 1001. be aug- 
mented unto at the end of} of a yeare at- 
ter the rate of $ per centum, per annun: ? 

Facit 1011. 1$s. 10d. proxime. | 

In this queſtion there are 5 numbers in 
Geemetricall proportion continued, viz. 
the Principall 100 1. the ſummes due at 
the end of the firſt, ſecond and third quar- | 
ters ' 
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ters of the yeare, and 108 due at th* 
yeares end, ſo that the tenour of the que. 
ſtionis to find the firſt of 3 mean-pro 
tionalls berween 100 and tos, which i 
performed by the following r»/e,viz. 
Tofind the JAultiply the Cnbe of the leſſer extreme 
firftof in ©) #44 greater,and extratt the Biquadrate 
proportio- roote of the Produtt, which Biquadrate 
pals be- oote is the firſs of the three mean- 


eween two . . . 
extremes proportionalls required : So if 100 bee 


ga  multiplied/ Cubically , the Produ& is 
I 000008, which being multiplied by 108, 
%._ the Product is 108000000, whole Zi- 
hs "tiggptee roote will be found ( according 
tothe 30h, Rule of the 18, Chapter 
101.94265, &c. or 101L 18s, 10d, 
proxime. 

Upon the aforeſaid ground, 7 ables for 
quarterly payments may be calculated, at 
the rate of 8 per centum per annum com 
porrnd Intereſt in the ſame manner as thoſe 
in pages 2 88,295,299, 304,309.uling the 

' numbers 100, 101 «94265, &c. in ſtead of 
the numbers 100, 108, and the like may 
be done for any other rate of [ntereſt 
(mntatis mutandis.) 

Queſtion 24. If the Leaſe of a houſe 
or lands be worth 153 1. Fine, and 161. 
Rent per annum, payable yearcly for 21 

yeares, 


> we ed in aan DO0eoc 


as >| wc #—_ at 4_ U#w i.i_ Ae 
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yeares, and the Leſſee be defirous to bring 
down the Fixe to 5ol. and, ſoto pay the 
more Rent, the queſtion is what rext the 
Tenant ſhall pay, accompting compornd 
Intereſt at the rate of 8 per centwns, per 
annum f7 

Facit 261. 58. 72 4. 

Finde the difference between the Fines 
which is 103 |. Then by the Table in page 
309 finde what Annuitie or Rent to cone 
tinue 21 yeares, is equivalent unto 103 I, 
ready money,ſo will you find 1ol.s s.7 2d. 
which being added to the old rent 16 1. 
oives 26 |. 5's. 7d. which the Tenant 
muſt pay to the end that the Fine may be 
dimimſhed unto 5o 1, 

Queſtion 25, There is a Leaſe of cer- 
tain Lands to be let for 14 yeares for 25ol. 
Fine, and 44 1. Rent per annum, payable 
yarely, but the Tenant is defirous to pay 
lele Rent,viz. 20 pounds per a»1wm, and 
to give a greater Fine ; The queſtion is 
what Fize ought to be paid to bring down 
the yer tO 201 per annum, accompting 
componyd Intereſt at the rate of 8 per cen- 
tum, per annum 7 

Facit 4471. 17s. 55d. 

Finde the difference between the Rants 
which will be 24 pounds per an»um, Then 


by 
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by the Table in page 304,ſce what an A»- 
nuitie Or rent of 24 mw annum, to con- 
tinue 14 yeares,is worth in ready money ; 
ſo will you find 1971, 17s. 5+ d. which 
being added to the firſt Fine 250 pounds, 
gives 447 1.17 8. 5 £d. which the Tenant 
muſt pay to the end the rene may be 
brought down to 20 |, per annum. 

Queſtion 26. Thereis a Leaſe of cer- 
tain Lands worth 32 |. per annum, more 
then the rent paid to the Lord for it, of 
which Land there is a Leaſe yet in being 
for ſeven yeares, and the Leſſee is defirous 
totakea Leaſe in reverſion for 31 yeares, 
to begin when his old Leaſe is expired, the 
queſtion is, what ſumme of money is to 
be paid for this Leaſe in reverſion, ac- 
compting compound Intereſt at the rateof 
6 per centum, per annum ? 

Facit 250l. 7s 2d, 

Find by the Table in page304,what 32, 
rent is worth in ready money for 21 years 
aSif it were to begin preſently, which will 
be found 376 . 452241. Then by the 
T able in page299,find what 376.45024|. 
due at the end of 7 years to come is worth 
in ready money;ſo-will it be 2501.7 5.2 d. 
proxime, which is the Anſwere of the 
Queſtion, | 

CHnapr, IV. 
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CRAnk IV. 


| Containing a Geometricall Demonſtra- 
tion of the Rule of Alligation alter= 
nate, and the uſe k the ſaid 
Rule in the compoſition 
of Medicines. 


I JF three Numbers A. B, C. are 
given, in ſuch ſort that A. u leſſe 
then B, bat greater then C. then if the 
difference betweene A. and B. be multi- 
pliedby C. and the difference between A. 
and C. be multiplied by B, the ſumme 
of thoſe ProanTs will be equall to the Pro- 
duft ariſing from the Multiplication of 
A. by the /uxmme of the ſaid differences : 
So if A. be 7. B. 10, and C. 5. the diffe- 
rewce —_— A. and B. will be 3. 
which en | 
mulciplycd - diff. pro. 
C, produceth (B. 10, 2 | 20 
15 ; Alfothe A.7. 
difference be- CC, gl 3 1 15 
tween A. & C. oy 3s 
i2,which being 
multiplied by B. produceth 20, Lafly, 
t 
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C 
the ſumme of the ſaid Prodxtts is 3 5 which 
1s __ to the Produft of A. multiplied af 
by the ſumme of the ſaid differences, viz, be 
the Produf of 7 by 5. | ; 

II. Fhe like propertie will be in at be 
three Numbers qualified 43 aforeſaid, | Þ 
which s the thing required by the Rule of ol 
Alligation! alt&rnate in the commixtur: d 
of two things miſcible, and may be demon- 


ſtrated as followeth. Q 
P 
R 0 
Conſtruction. l 
t 
B C D 
1 
| 
L, T IK& G 
be 1 
A E F | 
Wide P.' Hers Let B and C be fore- { 
gee, Tem: 3, entioned (which you may | 


ſuppoſe to be the prices of; 
two things given to bee 
mixt) be repreſented by the 
right lines. 


AH&AE 


Let 
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Let A (the mean price 
dogd for the mixture ) 
be wk 
Than will the 4; ference 
berween A F (the mean 
price) and A H.(the greater > F H, 
T the two mw —_ 


WY the di m—_ be 
tween A F 
price) and A E (the lefſe 
of the rwo prices miſcible ) 
will be — 
Then will the /umme of E H. 
the faid differences be—— 
Make A L equall to 

F, and perpendicular to 
H, and with the lines AG 
H a L delcribe« thep > ©: 
Parrall, elogram AL GH, 
yy Wk. LE 

Make-A B equall to 

E H, and (ilar A D: 
t AH, and deſcribe they A Ds 
P ralelogram ABDF, 


Ng. 


Alſo deſcribe He Pa 
—_— A BCE Een AC. 


E F 
A 
A 


II ———— 


YR 


— 


— —  - 
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The Propoſition to be Demonſtrated. 


—qAG:iOoIIC..DAD. 


That is to fay, the Parallelogram 
AL GH (or the Produtt arifing from 
the Multiplication of the greater of the 
two prices miſcible, by the difference be- 
rween the mean price and the leſſer price ) 
together with the Paralelogram LBCI, 
(orthe Prod arifing from the Mwlripli- 
cation of the leſſer of the two prices milci- 
ble, by the difference between the meas 
price and the greater price ) are equall to 


the Parallelogram ABDF ( or the 


Produtt of the mean price multiplied into 
the /umme of the ſaid d:fferences,) 


3 "_- Demonſtration. 


. + fignifies By Conſtryttion >EF or IK = Ip KF 
— by Conſtru-t2; "_ 
4 FH or KG=LB orKD 


portionalls. Fon. | 


bd agniies Wherefore by. 7 — 
jo the .& 5Euclid. Elem. KG . IK. : KD .Kf 


1 


2 Andby 1446 >ZDEG = DID 
— fiznifies Therefore(w® 
leſſe, and is Was to be deSOAG +D LCSZ.huD 
the bgne of monſtrated.)- 


Cores 


- an 


—- 
> 
—_ 
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Corollary. 
| Hejevit is manifelt, ther if the /wmme 
of the Products, arifing from the Mijtt- 
pheation of the prives' { br qualities") of 
avo chings miſcible,' by ' the reſpeHtive {+ 
ternatte d;Ferences between the meay'price 
ind the faid m_— miſt le' de ditided 
the [imme of the ſaid diffirentss! the 
ent will be the mean price, ati futh 
is the Proofe of the Rave of Alligarion at- 
trrnate. OT 
 Whanmore then'tivo prices” 5c giyeti 
tobe rhixed, the Demonſtration wil); not 
be otherwiſe, for' if the '/armme_of tyery 
two Produ#ts ariſing from the Multiplica® 
tion of two alternate differrxces tb their 
relpeRtive prices, be qual ro the Prodatf? 
of the hears price aftd the ſane of the 
hid dbferances, theJiomme of all the ſaid 
produtts will alfo beequaſ xo che produtt 
of the mean price; ind thee ſumme of all 
the d&fferences, * © £ is. 3 
1% , - / ' See ir. F. 
Of the.Compuſtion of Atedioinery. — Dee ys oy 
I. Medicines ant Simpleriin refptRt of tace als &. 
their qualities are conſidered in forhe of 53%" 4 
theſe 2 ayes, vi; either as they are hot Mr. Moret; 
oro 


Os ne boy Sag 4» ney”) 
; opſt bt drie; or-aschey are ren cjgve, © 
perate 
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perate ſo that ſuch $5 les or Medicine 
which work hea#in our bodies are ſaid ty 
hot, ſuch cold which are the cauſe of 
j&c 
of 'The mean or. middle boa. the 
extreey home of Heat and Coldneſſe,; 
- Drineſſe, and. Moyſture, is 
ar Fripon Temperate . or the. Temperature; 
from whichcach of the faid qualities-þu, 
jar dry,doth differ in 4 degrees ſo 
that a Medicine or Simple, is ſaid tobe 
either remperate, or elle hor,c old, —_ 
-—— ma ſecond -thied or fon & 


wg If the —__ 1, 23.45, 6,708 
as YOU 
ſee from, A <oB, . ILY | 


| By's 1i\ra 
middle number) 7 rv 


and the Supe» "Y: rnqh® 9 

riour . numbers. * ,g'g Le 

6,7,8,9, will be 4 

. 1,2,3,4. which _ 22 Snalities tl 
may: - repreſent | * 22 (+ and 4 

the o degrees of  ; 4 

the qualities hot | hog Be 


and dry, likewiſe 


' Ho —Y oh, + pot, Yak. Fn yn aa. 2A rd c_—_ << tt. ak as. 


the differences ag and Gen | 
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numbers 443;2,1, will be 1, 243.4, which 
may reprelent the 4 degrees of the quali- 


ties cold and moiſt, the temperature re- * 


preſented by 0, . being the mean-or mid- 
dle from whence the ſaid degrees doe pro- 
cced. | 6 

"IV; Since the Rule of Alligation alters 
nate requires,:that of two things miſcible, 
the one mult exceed the.zzean propounded 
and che other be /eſſe ; therefore the que- 
tions of: A{{igatren in this kinde are to be 
wrought with the: nugbers in the afore- 
ſaid Colnmne: AB, for by them, the de- 
grees and qualitzes Are dilcoyered, being 
placed as yowlee in the Colamne adjacent 
to:A B,. and-for - diftinRion- fake, thoſe 
,numibers in this ſaid Columne A B, may be 
called the /ndices-pr; Exponents of the de- 
grees, which! Irdices.are.to bet.uſed in the 
{ame manner 28.ithe prices of Merchan- 
dizesin the queſtions. of Alligation alters 
nare:ith Ghap,! 2 7: of the-preceding; Book ; 
and. therefore thoſe - examples may. beg 
compared with thee... ' - 


lf 
Having divers Simples whoſe qualitics 


we known; ro wake a compoſition or mix> 
| Si rare 
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ture of thers, in ſuch manner that the 
quality of the edicint may be ſome mean 
" among ft the qualities of the Simpler, and 
the quantity thereof any quantity <ſpged 
Exam. 1. An Apothecary hath foute 
ſorts of Simples, A, B,C, D, whoſe hu» 
kties areas tolloweth. viz. A is bot in the 
fourth degree, B is bor-in the fecond, C is 
temperare, and D is col/din the third a 
Free ; the queſtion is to know what quan 
ities of each ought to be taken, ro makes 
Medicine, whoſe quaty wn bee 11 
Omnnces, and the quality in the firft Deprer 
of heat ? Seek in the aforeſaid columnr 
A B, for the Indices 6t exponents of he 
qualities of the Simples given, vit. ford 
which is her in the fourth Degyre, wkes, 
for B which is hat in the rip dny* 
for C which is temperaze,cake 5 and 
D which is co/din the third degree, take 3; 
that done, rank thoſe'mwmnbers in che fare 
manner as the prices od moon or - 
the queſtions of the 27. , Vii. de- 
fs from the- higheſt degree of her ut- 
to the remperature, and.ſo proceed down- 
wards to-the degreerof cold, ſerring the 
Index or exponent of the mean qualit) 
propounded, as cominon to theth all: 
Then by crooked lines or otherwiſe, = 


—_ nn _ n—_— ——_— —_ — 
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net ewo vck Indices whereof one may be 
- wean of Oux. The proof. 


(9 'T'A 9.1} 9 
, and 627 4|B 7.--4|28 
Fong 5 [3/C 5-43 15 

5 (2 x/D 2.eT 2 


Rules of the 9 9)546 
27 Chapter 
you will find that to make a Medicine of 
9 Ounces, and the quality reſulting to be 
ia the firlt degree of heat, you muſt take 
3 Once of A ( being that Simple which 
was het in 49.) 4 Ounces of B, 23 Ounces 
C, and x Ounce of D, as will be manifeſt 
by the proofe : Laſtly, by the Rule of 
+ as you may increaſethe Aedicine 
tothequantitic of 12 Oxnces, and yet the 
tie rocontinuc in the firft degree of 
xar, according to the following opera- 
ton. . 
Onn. 
$-—1—12 (Facitt % of A. 
9—4—12(Facit 55 of B, 
,9—3—12(Facit4 of C. 
9-— I —12 ( Facrr1t of D, 
Thequanitie afligned 12 Ownces. 
Y 3 By 
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By other connextons of the 9ualities,o- 
ther quantities of each Simple would ariſe” + 
bur that hath been ſufficiemly manifeſted 
in the queſtions of the 27. Chapter, 
Exam, 2. Suppoſe there are- five 
Simples, A,B, CC, D, E, whoſe qualities 
are as followeth, viz. A is hot in 30. Bis 
hot in 29. C ishot in 19. D is cold in 10, 
and E is cold in 39. and it is required to 
mix 4 Oxnces of B,with {uch quantities of 
the reſt, that the quality of rhe Medicine 
nay ke Temperate ? y V4 
Proceed as before, ſo will you find thit 

to make a medicine of 11 Owttes, and'the 


_ qualitie of the Form reſulting to be Tem- 


perate , you muſt rake 1 Oxnce of A;3 
Ounces of i 


B.1 Onn SELL et 
*. Degr. On, .. the pr. 
- = 7 -—7 11A. £-1 { 
HACES © \ LD ! 3 Rk, 
VF cas 3 1312-7 3-21 
_— 3 '6. | 'T |1 C 6-1'6 
— | 1344]D 4-416 

E - Then + 314 + 
lince the (2 t- 21E . 2531 4 
quantitie Ii.  11)55(5 


of B. in | 

the compoſition propounded is limited ; 
i4, 4 Ounces, Finde numbers which may 
be in tuch proportion to, 4 ( the _ 
he  * 0 
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of Baſſigned ) asthe numbers 1, 2,4, 2- 
the quantities of A, C,D, E, inthe afore- 
id Compoſition of 11 Ownces)are unto 3, 

(the quantitie of B in the faid Compoſition) 

in manner following : | 


Ounces 
3—1I—4 (Facit 1% of A. $ a 
" oh to be mi 
3—1--4(Facir 1; of Cf vith foure 
3-474 (Facir ei of D "we NY 


3--2—4 (Facir 2$of E. 
| Prop. 5. 


A medicine being compounded of di- 
ves Simpler whole qualities and quanti- 
tier are known, \to- finde' the (degree of 
the Form reſwiting, viz. the exact Tem- 
perament. of the medicine -  - 

Examp.'1. Suppole a medicine te 
be compounded. of two Simples, viz. 6 
Ounces of B hot in 4% and 3 Owunces of C 
bet in 3%, and itis required to find the rem-" 
perament of the. medicine, via. the degree 
and quadity reſulting from ſuch mixture ? 
Seeke in the aforelaid Co/nmne AB for 
the Ingices of the reſpeRive degrees and 

| Y 


4 qualities 
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q #alities of the Sumpled ett, and:(ilj 
_ orderly th <1 of mY 
rankes. right a- 
gaunft ox r= Degr« Own, 
{poRive quanti= © 90. 54 
ries, then multi- $23 , 34 _ 
ply cach Index + 9) FI (83 
into its relpes 7 
Rive quantity 
and diyide- the '/xmme of the: projiuBti 
by the Sumwme of the_ quantities, ſq will 
the 2 gdtievt bee the Tudex of the de- 
gree and qaalitit- gf the AHedixine : Sq 
18 the faid example, the Quotient will 
be found 8 © which is the fedex of 3 * de- 
grees of heat, and therefore the ſaid med. 
cite is hot in 3 Fdogrers.- || a 
Fora{much as.any rveſd.tenitig di 
ble accotding to' tht Ra/c of l/igarion 
abeernate, are in fuch proportion ocets: 
the other, as the relpedtive alternate diffrs 
rences between thp mtan quality: of the 
mixcure and the - qwzlicies corre/panedent 
unto the ſaid tunings dertiotifirarion 
of the 4fbrejaid 'rale will be manifeſt by 
the Corollary in page.323 - 
Examp. 2. Suppoit a medirive to bu 
—_ of 4 Simptrr, whoſe qualities 
ahd quantiries are known, vie. 2 _ 
» 3 0 


Chap. &-. of Medicines. 
of A hot uy 39. 3 ewnces of. B hot in 3% 
4owunces of C temperate, and 5 ences of 
D cold inn 42, and let it berequired to finde 
the meant quality reſulting from fuch mix-, 
we ? Finde the quality reſulting from the 
commixture of 4ny two of the Simpler 
viven(actording to the operation in the laft 
example) then proceed in like tpanner with 
the quality reſulting, and ſome ocher of 
the Simples given |; To after due Ie- 
petivon of the (ame worke with every 
one of the : 
Simples he 
aft opera» Derg.0u9. Prod. 
tion. will g..2' 16 
hate 9 
<1) 5 77 * Dr.oun Prod 
Dhpan FJ Os.g.... LIN 
qualitie re- 93:5 37 cs ax 
ſulting from 5...4 20 lc, 4 20 
cortiagyAl );7 0 (14 $08 
nuxrure of ; I ) 62( L 
thews "all 3 84:9] 57 \ngithivres 
mr is $$]. $ 
kt” 74) 62( 47 
effect and Y (41 
waltiply +ach. Index by its meſpeftive 
- qnantizy, and divide the ſunme of m—_ 
s 
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datts by thi ſumme of the. quantities, ſo 
will the quotient be the Index of the degree 
ant quality of the medicine ; By cither 
of which wayes you will finde 4 * which 
is the Index of * degrees of heat ( for the 
difference between 5 the Index of the tem- 
perature, and 4 3 the [dex found,js * de- 

ces of heat ) which is the qualitie of the 
id wedicine. ; 

Examp; 3. Suppoſe a medicine to be 
compounded of ſeyerall Simples, whole 
qualities and quantities are as followeah, 
viz, 4 Ounces of a Simple which is cold 
in 29, and »i/tin 1% 5 oances bot in 39, 
and ( in reſpe& of drineſſe and moiſture ) 
temperate ; 3 ounces hot in 29, and dry in 
29, 6 ounces hot. in 19%. and moiſt in 49. 
4 ounces cold in 3% and moiſt in29, the 
queſtion is to know the Temper reſult- 
_F. « >: a... an 

In the reſalution of this queſtion there 
muſt be two diftin& operations, cach of 
them like to that in the laſt Example; 
Viz, x 

1. Find inthe ſame manner as before, 


the degree and quality reſulting from the 


commixture of the qualities hot and cold, 
fo will you find-5 5 which' is the Tyaex 
of ;3 degree of heat. ( for the —_— 


—— ww Yo i. ao |. — 


SY CC SATCTT.S 2D 


Chap. 4+ of Medicines, 
berween 5 the Index of the Temperature 


-and '5 5; 
the - Index 


found, is; Deg-oun.prod, Deg.0un.prod, 
—_ of g, 5 40 4-4 16 
= T1.e| 21 $525 


2. Find, 5,.5| 26 7..3| 21 
m'rhe fame 2 1 12 [ns Ev 
manner, the 2.4]. 3.4 12 
ds 201753 33)8o(37 

ng it 
from : the 

mixture of 


the qualities dry and moiſt ; ſo will you 
find 3 5* which is the [ndex of 157 de- 
gvees of moiſture ; ſo the qualitie. of the 
laid medicine is ;2 degrees of heat and 1 
degrees of moiſture, as by the operation is 
manifeſt. 
Prop. 3» 
©: Fo augment or diminiſh a medicine 
in qualitie” according to any 


degree aſſigned. 


Suppoſe a medicine to be compound- 
ed as followeth, viX- -1 dram of a; Simple 


dry in 4% 2 drams dry in 3% 2 drams ary 


in 
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in 2% 1 drow dy iti, 1 drameidin 
19. and 1 dram coldin 2% So will te 
quality of the ſaid medicine be in 1 | dg 

s of heat, (2s will be manifeſt by the 
econd Propoſition.) Now let it bee c- 
quired to aygment the ſaid medicine in 
qualizy, viz.to adde ſuch a quantity of 
ſome one of the Iqgeeones, ( or of ſame 
other ſmple) which may raiſe the quali- 
ty of the medicize 5 degree ; {o that the 
Temperament of the medicine after it is in- 

ed in quantity, may be in 29, of heat: 
Make choice of ſuch a fmple, the Index 
of whoſe quality may exceed ( of 
traſt bec equall unto ) the [ndex of the 
wality aſſigned, viz- make choice of that 
Fenphe which is hot in 39. whoſe Index is 
8, then according to the 1 Ate 
ample Loa, — - So will 
you findethat if 1 dram of the aforeſaid 
medicine be mixed with £ drams of that 
ſimple which is hot in 39, the Temper re- 
ſulting from ſuch mixture will bee in 2% 
of heat. 
Laftly, by the Rule of Three, fay, if 
I dramme require 5 dramme, what ſhall 


8 drammes ( the quantitic of the wed- 
cive faſt given ) require ? 


Facit 


a 


a. a. we a aA an = = 0 


Chap. 4+ of Medicines. 
Facit 4 dramimes : So that if 4 drams 

of a Simple 

which is hot Deg. Drams 

in 3% bee 6% I 

mixed with 2 

$ dramees 7 C 's 

efn meds | 

cine AE If x —2—8 (Farit dhams 
ree , the 

o_ a T he proeft, 

fulring will Deg. Drams 

bein 29, of 6®. $'52 

be, uy by -® $5 

deg UL Le 

Marg ont x2) $4 (7 

&anifeſt. | | 
Kir be required vo himrins fb a mediednr 

in quality, youre to makechont of fiich 


a Simple the Index of whoſe qwwtiry titty 
be lefle then the Index of the qualitie at- 
figned, and then to procced bees 
Here obſerye, that if in queſtions of 
this nature, the quantities -of the Srmples 
be expreſt by wazghts of divers denomi- 
nations, they are tobe reduced to that 
waight which is of the loweſt denomina- 
tion ih chic queſto according to the R = 
0 
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of the 6;.Chapter and by help of the ſab- 
ſequent T able. 


Apothecaries waights. 


it6, 4 pound, f 12 Ouncts, 

Þ An Onnee, 8 Dram. 
ll 

3 A _ ties 3 Scrapler, 


JD A Scruple, 


20 Gram. 


The augrhenting or diminiſhing of. 3 
medicine in reſpet of quantity ;/ ) Allo 
the finding of the valne of any quantitic 
of a meaicine, the prices of the Ingre- 
dients being known, will bee familiar w 
ſuch as underſtand the: Rae of Proper- 
tion, and therefore I ſhall not infiſt up- 


on them. | 


Chap. 5+ Rule of Falſe. 


q——_—_— — — 


of VT ep - 


Containing a Geometricall demot- 
ſtration of the Rule. of Falſe, 
by two Poſitions. 


7, Gag due proceſle- is made according 
to the conditions in the queſtions 
and the Errors of..both Poſitions axe diſ- 
coyered as is direted in. the 5. Rule of 
the 28%, Chapter,the number ſought may 
bee found according to: the following 
» Rules, viz". + ela mac dot 


When the Signes of the Errors 
| are -ublike, - 


Rule. 1., AF the [nmme of the errors is 
to the- firſt error, ſo 15 the difference-of the 
 [appoſed numbers to a fourth proportionall, 
which being added to the firſt ſuppoſed 
number, when the ſaid firſt Suppoſition us 
keſſe then the ſecond, or \{ubtrdtted" fron 
it when it exceeds the ſecond, the [umme 
or remainder will bee the true Number 
ſought, 
When 
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FWhen the Signes of the Errors 
. are althe. 


Roſe IT. As the difference of the error; 
is to the firſt error, ſo # the asfference of 
the ſuppoſed numbers to x fourth proper- 
tionall, which being added to the firſt ſup- 

member, when the Sipnes art — 


Pojed 
- wr [nbpratled from it when the Signes wrt 
+, the ſonmme or romminder \will bet the 


zool, amangk three perſons 4, B, Ci 
ſuch ſorr that the ſhare of B; may beche 
triple of the ſhare of A; and foure pound 
overand aboye ; Alſo that the ſhare of 
C, may bee equal[-ro the ſumme of the 
ſhares of 4, and B; and 6 pound more. 
Faces A,vo*1; B,y641.. C; 53 lwhbic 
three numbers added togecher, make 100 
| , and doe anfwer the econdirions\un 
Queſtion. h 


Te firſt Rule afore mentioned willbe 
exerciſed in the'twe fotlownf 


VArietes, 


Ler che firſt Poſition for the ſhars of ' | 


© = uÞ ca. 


> #3 


—. AC. - a Qs 


a 


5D, 


_* 


i T7 


—_ Ww - 5 US. Foy cnn OS BY 6&. wx 


Chap. 5. Rale of Falſe: 
be 12, and the ſecond poſition 8, then will 
the errors be found + 16 and — 22, and 
according to the firſt: Rule the ſhare of 4 
will be found 10 4, and conſequently the 
ſhare of B, 36 +. and the ſhare of C, 53: 


Pofit. Errors. 
12 + 1g 
$ — 22 12 
$ $32..1%4. (33 
ioZfor A. : 


Again, let the firſt poſ6tios for tlie ſhare 
of A be 9, and the ſecond poſition 11, then 
will the errors be found — 14, and + 2, 
ind according to the faid firſt Rule, the 
ſhare of 4 will be found as before 103. 


Port. Errors, 


9 — 14 
mn TY 
2 16..14.2 (1% 
9 _— 
10.3 for A- 


£Z The *«. 
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T he ſecond Rale will be exerciſed in 
the two following varieties, 


Let the Suppyfititions Numbers for the 
ſhare of A be 8 and 9, then will the exror; 
be found —22, and — 14,and according 
to the ſaid ſecond Rule, the ſhare of 4 
will be found as tefore 10+, 

Poſit. ' Errors. 


8 — 22 
D-— 0 
I $..o 33..x ( 35 
02 for As 


Aoain, let the ſwppoſitions for 4 be 14 
and 11, then will the errors be found + 26 
and + 2 and according to the ſaid ſecond 
Rule, the ſhare of A will be found 10; 
as before, 


Pofit. Errors. | 


14 + 26 
He... 
3 IqudGn3 (32 


Pom 
e 


a we hes YER wg 


Chap. 5: Aule of Falſe. 


The Rwle of Falſe hath been much in- 
larged by Gemma Phriſeus, Simon Jacob, 
Ed, Leon and others, who make the ſame 
capable of reſolving queſtions which were 
formerly eſteemed not refolyable withour 
the Rule of A/gebyr, bur im regard they 
have not given tuffictent tight ( as I con 
ceive)how to diſcover unto which of thoſe 
Rules by them delivered, a queſtion doth 


| belong, there cannot arife any frueall uſe 


T& 


from their addittonall Rules of Sqwaring, 
AC bing, &c, of the poſitions, wherefore the 
common Rxle of Falſe by rwo poſitions, as 


28 Chapter of the preceding Book agree- 
able to the ſenſe of moſt Aurhors) is (as 
] ſuppole) the moſt uſefull, which alwaies 
requires that there may be the fame rea/01; 
berween the errors as is betweefi the 
differences of the number foughe, and the 
ſuppoſiritious nuraers, which will Le one- 
ly n fuch queſtions where the nutnber 
lought,and each ſuppoſed nuriiber is eicher 
Increaſed, leflened, multiplied or divided 
by ſome common numbet, or contraril 
when ſorne cornrizon number is increaſed, 
lefſened,' 6c. by che nurnber ſought. and 
each ſuppoſed number ; for in ſych Calc, 
When the eohdixrons of the queſtion onely 
27 | £ 2 require 
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_ ſtisheld forth in this Chaprer, and inthe | 


To diſcern 
what queſti- 
ons are 1e- 
iolvable by 
the ordina._ 
ry Rule of 
Falſe by 
two politl. 
ons. 
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_— Addition and Subtrattion, there 
will be equall rea/ox between the errors, 
and the differences of each ſuppoted num- 
ber and the number __ o if 3 be ad- 
ded to each of the nu $,7,12,(which 
may repreſent the number ſought, and the 
ſuppoſititious numbers ) the ſummes will 
be 8, 10, 15, whole differences wilk-bee e- 
quall to the differences of the former re- 
{petively ; In like manner if 3 beeſub- 
trated from cach of the faid numbers, 
5, 7, 12+ the remamders will bee 2, 4, 9 
whole differences, are the ſame with the 
former refpeiyely : Moreover, when 
the conditions of the queſtion require 
Multiplication or Diviſion, the number 
ſought, and the ſuppoſed numbers being 
multiplyed or divided by ſome common 
number, will produce three numbers inthe 
lame proportion with the former , and 
therefore the differences of, the latter will 
be in the ſame proportion with the diffe- 
rexces of the former reſpeQiyely, (by 19 
5 Enclid, Elem, ) whereby it ismanifel, 
that the errors in the Rule of Falſe by 
wo poſitions ( being the differences be 
tween the number retulting from the num- 
ber ſought, and the two numbers reſulting 
from che /x#ppoſititious numbers by the 
op© 


'_ 
nM 


Sn 


—_ ww 5 WU WY wy OW Gy 9 .: vv” FF YF T ma 6 —© 


- —"s aSsS ——_—— 6£ug©© 


| 
| 


T | Lerthething requi- 
be 


Chap. 5. Rule of Falſe, 


operation of ſome common number ) are 
in ſuch proportion as the differences be. 
tween the number ſought and the two 
ſuppoſed numbers ; which being granted, 
the firſt of the two Rxles mentioned in 
page 337 may bee Demonſtrated in man- 
ner following, 


Preparation. 
— ty 
A — [—J——D 
G 
E | — F 
— 


red A B 


2 Let the firf Hypo- 


3 


theſis (given) be La AC 
Ler the ſecond Yee wY 


| porheſi:(allo given) be 
4 


it is manifeſt 
thatthe differences be- 
eween the thing requi-> C B, B D 
red,and the ſwppoſeri- 
LOWS aſe — 


Z 3 Allo 
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N 


6 


| 


x0 


| ſuppoſition 4A C muſt 


| ME, 


Alſo it is manifeſt that 

the difference between 
the ſuppoſitions ( which is” G6 
given) 1s — 

Let the error of the 
C E 6 


— — — 


firſt Hypotheſis ( which 
is given) be 
Let the error of the (e- 
cond Hypotheſis (lhe F 
wiſe given) be ——— 
Then according to the 
property of the rule of 
Falſe before defined ,PE&.GF : | CB,BD 
this proportion will ariſe, 
Vit, 
And according to 
Rule 1. in page in 
regard the Sion, 37 the/ EF.EG: : CD.H 
errorsare unlike, it will 


V 


— ——ll_ OC a ener ne 


Which fourth propor-) 
tionall H according to 
the ſaid Rwle 7. (in re- 
gard the firſt ſuppoſition 
1s lefle then the ſerond) PAC F H—AB 
being added to the firlt | 


give the thing ſought, | 


<< | i 
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The Propoſition to be Demonſtrated ; 
AC+ H=AB 


Dem onſtration, 


By the aforeſaid preparati- | 
on,viz, by the 8, in order kc B.BD' 'EG.GF 
is manifeſt that _ 


Wherefore by the 18 "5 


Exclid. Elem, wo— CD.CB' .EF.EG 
And by the 9. in- order it = 
is manifeſt that & D.H* ' EF.EG 


Wheretfi " 
clid, _ * " £. FPFCD.CB:-:CD.H 
And by g e 5 Exclidt fr — cp 
Elem. * OT | 
Therefore (which was to be? 4c , #7 — 4B 
eo —cour d meteors 7,2 


Uponthe ſame grounds, the demonſtration of the . 
latter part of the Fd Rale 1. ( viz. when the firlt 

| Szppoſition exceeds the ſecond ) will bee obyious ; 

and therefore I ſhall omit it. 


4 4 When 


— 
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when the Signes of the Errars 


are alike. 


Preparation. 


B C 
F 


H — 


red 
Let the firſt Hype- A C 


theſis 6G be — 
orheſis (all > ive) AD 
pe lege) 


Then it is manifeſt 
that the differences be- 
tween the thing ſought B C, BY 
|= the Suppoſitions\, | 


s } Alfoit is manifet 
that the difference be CD 
for the pp F11-/ 


ans 2 n—_——_— anmnn—_ Y cis 


6 Let the error of the 
of firlt Sup oft tion (which 
is given) - 


T | cond $ «ppoſition (which 
is likewiſe given) be 
$ | Thenaccording to the 


proportion will ariſe, 


| VIR, 


Rule 11, in page : 338 
in regard the errors are 
alike it will be——— 
10] Which fourth pro- 


| ing to the ſaid RelelI, 
(in regard the Signes 
are both +) being 
ſubtracted from "y 
( the firſt Hypotheſis ) 


muſt leave the thing 


portionall H, accord-} 


ſought, viz, ——}) 


Chap. 5. Rule of Falſe. 
Letthe error of the nd EG 

roperty of the Rule of, 

Falſe before defined,this>x F, EG: 


And according to} 


347 
Ta 

"BC.BD 
4 
FG. EF: CD.H 
SAC — H = AB 
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The Propofition to be Demonſtrated. 
AC — H=AB 


Demonſtration. 


By the eighth in or- 
der , ir is manifeſt > BC, BD © © EF. EG 
that _— 
Therefore by 17 e 
ST "20.00.20: Ww 
By the ninth in or- 
=—_ 2-2 manifeſt CD. H ©: FG. EF 
that —— — 
Wherefore by 11 e : ** CD, H 
5 Exclid. —_— c MW 
Wherefore by 9 e 5 FR 
Exclid. elem. / £ H = BC 
Therefore ( which Lo 
was to bee Demonſira-S AC — H = AB 
ted, ) 


Chap, 6. Arithmeticall . 349 


CHAS, YvE 


Contaiming 34 pleaſant and ſubtile 
Queſtions, which will exerciſe all 
the parts of Natural 
Arithmetique. 


on T- 
679 5 t,fterling, what is the yalue of x 3 *e8- 
grain of thatGold ? 


Facit 28. 
If 488 hen Pg l ——5x; i. 
Facit 2d. 


Laeſtios 2. A mandying gave $0 his 
eldeft fonne 7 of * of his eſtate, to his ſerowd 
ſome* of % of his eſtate, and when they 
tounted their portions, the one had 4olb. 
more then the other, the remainder of the 
eſtate was given to the wife and younger 
childres, the queſtion is, whac was the par- 
| tion of the eldeſt /onne , allo of the /ccond, 

and how much did belong to the wife and 
Jounger chilaren ? 

Facit the eldeſt ſons portion 1 w_ 
toe 


Queſfi- n 2 wedge of Gold waighing Exam we 


17 7 i. Troy bl bee w _— 
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the ſecond ſons portion 460 tb. and 440 th, 
for the wife and younger children. 

The Frattions being reduced, it will be 
manifeſt that the eldeſk ſonne had %, and 
the ſecoud +, alſo the difference of the 

faid Frattions is 7, then ſay, 


I If +——3% 7 


Facit 60 fb. the ſecond ſonnes portion: 
adde 40 the difference of their portions 


Facit 100 the elleſt ſonnes portion, 
IL I &—— 


tb, 
Facit 600 the whole eſtare ; 
ſubtraft 160 the ſum of beth the ſons port. 
remains 440 for the wife and younger 
children. 


Dweſtion 3. A young man received 
66 3 ib. which was * of & of his e/der bre- 
thers portion and 3 5 times of his e/der hro- 
thers portion was 1 ; times of his father: 
eftate, the queſtion is, What was the f«- 
thers eſtate ? 

Facit 560 16, 


— rv ou > nn fm©.T 


LK 


Chap, 6. queſtions. 
IL If 4 ——66*—— 
i6 


Facit 200 the elder brothers portion 
33 


® 700 equall to 1 } of the whole 


IT, If x5 OO w—— 
Facit 560 the whole eftate. 


Queſtion 4. Thereis a ciſtern ſupplied 
with water by three pipes,* whoſe cocks 
are A, B, C; by A ſet open alone, the cz- 

| fern will be filled in 2 & howres, by B in 
1; howre, by C in howre ; the queſtion 
| i, to know in whattime the ciſtern will 
| befilled when all the three cocks are fer 
open at once ? SE EIS 4 


Facit #2 howre or 22 : 17 © 38 69%. 


Find how much of the ciſtern will bee 
filed by each pipe in one and the [ame 
time, then it will bee, as the ſaid ciſterns 
or parts ſo found, to the correſpondent 
time ; ſo is 1 or the whole ciſtern ro the 
time wherein it will be filled by all three 
pipes running together, 


I If 
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honre ciſt. houre ciſt« 
L I 3 —t— 0 


JL If12—1—}—(2 
I 


—_ os n 
&+-- BC. 


ciſt. ho. ciſt. 
II —5—r 
Facit #35 hore. 


Queſtion 5. A ciſtern in a certain 
conduit hatch three pipes or cocks , viz. 
A, B, and C, of ſuch bignefle, that by 
A, the ciſtern will be filled in -boxre ; by 
B,it will be empticd in 1 2 hozre,and by C 
it will be emptied in 2 £ howres : Now 
fince according to ſuch proportion there 
will be more water infuſed by A, then & 
vacuated by B, and C, running together ; 
if all the three cocks bee ſer open ar once, 
the queſtion is to know in what time the 
ciſtern will be filled ? 

Facit 1 & honre. 

Finde how much of the ciſtern will be 
emptied in a certain time by B, and C, 
running together, alſo how much of the ci- 
ſtern will be filled by A in the ſame time, 


IC 


= a nr, as 


Ms. 6. queſtions. 
ſo will the difference ſhew how much of the 
ciftern is gained by the filling cock in the 
| ſaid time : Laſtly as the cifferns or parts 
gained, is ro the correſpondent time ; ſo 1s 
the whole ciſtern, to the time wherein it 


will be gained or filled. 
houre ciſt. howre ciſt, 
LIf23—1—1;—(5 CE 
"* 
I- >2<B 
=) - | £ 
8 BD - 
hb BIFC > 
| 4+ 
houare ciſt. houre - 


ILIf:—1—13—(24 filled by 4 


—_—_— 


1:3. gained by A} 
oft, honre ciſt. 


IL If 1 —1t —1 
Facit 1 7 honre, in which time 


the ciſtern will be filled. 


Lneſtion 6. Suppole a Dog, a Wolf, 

| anda Zia, were to deyoure a Sheep, and 
that the Dog could cat up the Sheep in an 
 boure, the Wolfe in * houre, and the Lion 
w ; hoxre; Now it the Lion begin to 
cat 
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eat E hoxre before the other two, and af- 
terwards all three cat together, the que- 
ftion is, in what time the Sheep would be 
deyoured ? 

Facit 7% hogre. 


hoaure Sheep honre. 
IL. If Z: ——x g 


5 
 Facit eaten by the Lion before 
the Dog and Wolf began to eat. 

IL Proceed according to the fourth 
queſtion, ſo will you finae the — 
* tobe eaten by them all in; houre, whic 
added to 5 gives 4, honre,in which time 
the Sheep would be devonred. | 

Dneftion 7, It 120% th. be to be di- 
ftributed amongſt three perſons A, B,C, 
in ſuch ſort, that as often as A takes 5, 
B ſhalltake 4; and as often as B takes 
3, C ſhall take 2 ; what ſhall be the ſhare 


of each ? 
Facir A 51 *tb. B 4x 2tb. C 27:5 bb. 


Finde three Numbers which may ex- 
, preſſe the propertions of their ſhares, by 
the Rule of Three, or ( to avaid Fratfti- 
ons ) thus, 


The 


+ 3 EE IE 


= 


S— 


ET838BWSv:': 


Fa - 


—_ 


PIG 
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£Y. 5 by 3 isr5 J 5—4 
The Pre- )3 by 415120 3——2 
dutt of 0 Ebhes Lh 
4by2is $ J 15-12-8 
The Propory-(15 
tions of _ 12 L 
ares, 8 15-51 * for 4 


35-1203 {12-41 3} for B 
8-27 ;2 for C 


Oneſtion 8, A Governony of a certain 
Garrzſon,. being defirous ts know how 
much money, the Pore or paſſage of the 
Garriſon did amount unto. in | certain 
moneths,made choice of, a loyall ſervant, . 
giving him order to receive of eyery coach 
nas, paſſing with 4 coach, 4 d. of every 
borſeman 2 d, and of every footman 3d, 
Nolw at the years end,the /er2ar making 
his cert to the Governonr, giveth him 
91. 15 5. 10d. and lets. him know that 
x0ften ds 5 paſſed with coaches, 9 palſed 
on horſeback; and as often as 6 paſſed on 
borſeback,, 10 paſled on foot;the queſtion 
is, how many coaches, horſemen and foot- 
men paſled ? Anſw. 25co coaches, 4500 
borſemen, 7 500. foormen: F 
| A a Fiyd 
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Find 3 proportionall numbers after the 
manner of the ſeventh queſtion, which will 
be 5.9+ 15. then proceed as follaweth, 


L & 
5 Coaches — 1-8 
9g Hor(emen-1-6 
15 Footmen-+0-7 ; 


— 5-(2500 
'l. $ QC, b 
Laſtly, ſay if--3-9%-94.15.10 } 9-(4500 

x5-(7500 


Queſtion 9. A FaRor would exchange 
780 1b. ſterling, for double ducats, dollars, 
and French exowns, the ducats at 7 $. 6d. 
the piece, the dollars at 45. 4d. and the 
French crownes at 6 s. the piece; to bein 
ſuch proportion, that 4 of the number of 
ducats, way bee equall to 4 of thenumber 
of dollars ; and * of the dollars, equall to 
:2 of the crownes: the queſtion is, how 
many pieces of each coin hee ſhall receive 
for his 780 pound. Facit 600 dacats, 
900 dollars, 1300 crownes. 


- © Finde three proportionall Numbers(af- 


ter the manner of 'the ſeventh queſtion ) 
which will be'2, 3, 4- 


x 
w— 


4 


Then proceed as followeth, 


it, 
2 dncats —} 
3 dollars — ZZ 
4 crowns —17 tb, 
th, )+— (225 


Say, if—2+—780 S—( I95 
1;—( 360 
it, ik, 


If } —1 ducat —225— (600 dacatr, 
If ®—r aotlar —195— (900 dellars, 
If Z— 1 crowy—360—(1200 crowns, 

Lnueſftion. 10. Twentie K nights, 30 


Merchants, 24 Lawyers, and 24 Citi- 
zens, ſpent at a dinner 64 pound, which 


22 vas 
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was divided among(i them in ſuch manner 
that 4 Knights paid as much as 5 Mer 
chants, 10 Merchants as much as 16 
Lawyers, and 8 Lawyers, as much as 12 
Citizens, the queſtion is ro know the ſum 
of money paid by all the Xnighrs, allo by 
the Merchants, Lawyers and Citizens ? 

Anſwer,the 20 Knights paid 20 pound, 
the 30 Merchants 24 pound, the 24 
Lawyers I2 pound, and the 24 Citizens 
8 pound. 

Finde 4 Numbers to expreſſe the pre- 
ortioas of their payments, by the Rule of 
hree, or (to avoid Fratjons) in manner 

following, ſo will the propertionall num- 
bets be 4 5. $. 12. viz. 4 Knights paid as 
much as 5 Merthants, br $ Lawyers, or 
12 Citizens, 


_— 
The, 4,10 8,is 320 IQ—— 16 
Ppro- , 10. 8,5,15400 8- —_ 


Auft ) $,5,16,s 640 ———— 
of ( 5,16,12 is 960 320.400.640.960 
0. GR | 


T hen ' preſuppoſe a ſumme for 4 | 
K night to pay, 4s 4s, and proterd as fol 
towerh, ve] 2 0 _ 


20 Knight! 


. \ 
, 
% 


— — — 


Chap. '6. queſtions. 
| s.d, 
20 Knights 4- 0-0 ; 
30 Merchants 4-16-0 IT * 
24 Lawyers 2- 8-0 - (20 
24 Citizens 1-12-0 | 
7 I 4 Bo J45- (24 
Say if 12-16-0 - 6 23. Cog 
y | 
bit $ 
64 


Dxeſtion 11. A certain man with his 
wife did uſually drinke out a weſſe!! of 
Beer in 12 dayes, and the ksbynd found 
by often experience, that his wife being 
abſent, he dranke it out in-twentie dayes ; 
the queſtion is, in how marty dayes the 
wife alotie would drinke it our ? 

Facit 30 dayes. 
dayes. 
.. From 20 
[abtra 17 


remains 8$ dayes of the husbapds drinks 
ing, equall to 12 dayes of 
his wifes. 


Then fay, If $12-20- (Facit 36 daje:; 
Aa 3 Que 
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Lxeſtion 12. If a houſe be to be built 
by three ſeverall carpenters, A,B, C. 
working in ſuch fort, that 4 alone yill 
finiſhirtin 30 dayes, B in 4odayes, and 
A,B,C together in 1 5 dayes, in what time 
would C build the hoxſe ? 

Facit 120 daies. 

I. Find in what time A and B working 
together will finiſh the houſe ( after the 
manner of the 4* | 5 

Facit 17 5; aayes, 

II. S»ppeſing the work of A and\B to 
be performed by one perſon as D, the houſe 
will be built by D in 17 5 dayes,bur by D 
andCin 15 dayes ; then finde ( according 
to the11®. queſtion) in what time C will 
finiſh the ſame, . 

Facit 120 dayes, 

T he proof may be wrought according to 
the fourth queſtion. 

Lreſtion 13. Two Travellers A and 
B , performa Joxrney to one-and the fame 
place in this. manner, viz. A trayels 14 
miles eyelff day, and hath trayelled cight 
dayes before B begins, upon the ninth 
day B ſetsforward, and trayells 22 miles 
every day, the queſtion-is, in what time B 
ſhall overtake 4 ? 

Facit at the end of 14-dayes. 
Find 


—_ cc. A A... 


_ WW” WY” UP g—_ 
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Find how many miles B gains of A in a 
day, which will be eight miles ; alſy finds 
bow mary, miles A had travelled before B 
didbegin, which will be found 112-milts, 
then [ay | 

miles day miles 

If $-—-t———112— (14 daJes: 


be coutfing of a Hate, in :ſuch ſort that 
the Hare takes five leaps for eyery foure 
leaps of the Greyhound, and' is one hun- 
dred leaps. diſtant from the: Greyhound ; 
Nowif three of the Greyhounds leaps 


be equall to foure leaps of the Hares, the 


queſtion is, in how many leaps the Grey- 
bound wil obtain his prey ?' 


PFacit- 1200 leaps, 


I. If 3 


4 PREY? © 

Facit 5 * leaps of. the Hare, c- 
_ to fonre leaps of the Grey- 
ound, and therefore the Grey- 
hound in every foure of his leaps 

gains 7 leap. 
U, If * —4— r00-(Fatit-1200 leaps, 
Lneſtion 15. There is a certain room 
woſt Baſis is a long ſquare, which is i 
Aa 4 Ci&cuit 


Qneſtion 14. Suppoſe a Greyhound to; 
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Cixcuit 50 5 feete, and the height of the 
walls or fides of the room is $ feet; More 
over in one fide of the room: there is a 
retangular window, whoſe height is five 
feet, and breadth foure feet ; Now the faid 
room is to be furniſhed with hangings of 
Ell-broad Ruffe-at-3s. 4 d. the.yard, the 
queſtion is ro know how much money the | 
Ruffe will coft ? 43 | 

Facit 51.17 5.6 3d. 


| feet dd ects” 
ow $0 5 the compaſſe abont | + 
PU Q 84 the beight. 


416 + the Area of ſquare: 
feet in the ſides of the -roome. 
Subtr.< 20 the Area of the window. 


396 5 A reato be furniſhed with 
bangings. X 
feet '- 
34 
3 


It Arta of feet inone yard of 
Paffes:t; .'r =; 
If 11 2 feet—— 3 4s-——396 3 feet 
Facit 5 l, I7 & 65d, 
wy Queſtion 


F 


" » wa PP» 6& 
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- Queſtion 16. There isa certain walk 
whichis'a long ſquare, whoſe lengthis 40 
yards, 'and breadth 7 yards, to bee payed 
with retatgular ſtones, each tone" being 
28 Inches in length , and 24 Inches in 
breadth, the quethion ; is to know how ma-' 
ny fuch flones will be requiſite to ww 
the ſaid walk, 
Facit 540. 


Þ. Finde the Area of the walke in feet or 
Inches. viz. 
Inches 
1440 the length? 
. 252 the breaath\, of phe walky. 


362880 the Area ſever Inches in 
the walkes-. 


II. Finde the Area ef Jqne Tnches in 
uy of the ſtoner: 


Inches. 


'" 28 the lenpth? ©) 
3h: the breadth $2 of «fe —_ 


672 the Area of fans Inches 
ina ſtone, | : ; 


JII. If Phi —aag 6B. 
Facit 540 ftones, 


Queſtion 


ee AO I I Oy") 7 ag os — . 


364 


Arithmeticall Appendix, 

Dueftion 17. A Merthant would be: 
RoW 220l. in Cloves, Mace and Nat- 
megs, the Cloves being at 5 5. the poutd, 
the Jace at 11 5s. the pound, and the 
Nnutmegs at 6%. the pound ;;, Now: hee 
would haye of each ſortan equall-quan- 
titie, the queſtion is how many pounds he 
may have of each ſort ? 

' Facit 200 tb, 


As 22-1-44005,-( 260tb,waight. 


The profes 


"iv 6 L 
200 at 5 amumnis unt— Fo 


200._at 11 amounts unto — 110 


200 at & amounts unti— 60 


220 

Queſtion 18. A Faftor is to receives 

ſummeof money, aud is offered Dollars 

ar4s. 4 d. which are worth, hut 4s. 3 d. 
fo 


r 
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or French Crownes at 6 s. 1 :d. Which are 
worth but 6s. the queſtion is. by which 
Coyne he ſhall ſuftain the leaſt lofle ? 
Anſwer, the Dollars. 


If 4's. 4d.-1d.-6s.15d-(152d. 


T hat 5,in receiving the Dollars every 
6s. 15d. looſeth 1 d.but in receiving 
the Crownes, 6 8. 14 looſeth,x * d. which 
u a greater loſſe then 1 7% 


Queſtion 19. A Butcher agrees with Examples of 
a Graſeer, for the feeding of fy £46 "OY — eg ag 
ring the ſpace of 12 monerhs, accounting verſe- 
zodayes ro a mpneth, but at 2. monerhs 
end, the Butcher addes 5 Oxex more, and 
6% moneths after that, he addeth x0 Oxex 
more, and then it is agreed berween them, 
that the Grafier ſhall feed themall,ſo long 
time as will be «quiyalent to the keeping 
of the firſt rwenty during 12 moneths ; 
the queſtion is, how long time hee ſhall 
fred them all, after the putting in of the 
laſt 20 ? 

Facit 1 moneth, 4 
| . Confider, that as hereceives more Ouen 
| to feed, he ought to keep them all the leſſe 
time ; therefore work. as the queſtion im» 
ports, in reciprocall proportions 
7707 
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mon. Oxen 
12 20 
8 mon. Oxen 


If 20-10—25—($ 25 
67 19 


If 25— 1 * —35- (I mov. 


Queſtion 20, If a Garriſon conhiſting 
of 230 Soldiers, be victualled to endure 
a Siege of 96 dayes, how many Soxldiers 
muſt be diſmiſt, tothe. end the ſaid pro 
viſions may at the ſame proportion of ex- 
panes bee fufficient for the Souldters re- 

naining to endure a See of 184 dayes ? 
Facit 110 to be diſmiſſed, and 120 
to remain in Garriſon, 


"dajyes Sould:'' dayes. 
If 96 —230-— 184 
Facit 110 to remain in Garriſon, 


Queſtion 2.1. If when wheat is at 24 5 
the quarter, the penny white loaf ought ro 
_ L ib. 1 O#n. 12. p. w. Troy, what 
oug t it to waigh when Wheat is at 
3 16+ 12 s. the quarter. ? 

* | Facit qOmnces, 10 penny waight, 
. and16 grains. i 
f 


EI 
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If x 3 Ib. —13 5 Omne—— 33th. 
1— 6315 
Facit 4 O#un-10 pw. 16 grains. 


Queſtion 22, 1f 4+ yards inlength, of 
Cloth which is 6 quarters broad, will 
make a Garment, how much ſuffe which 
is} yard in breadth, will make a like gar- 
ment.? 


| Facit 11 5 yaras, 
breadth _— breadth. 
if 5 Js 
PArY 117 Landy. 


* Queſtion 23, If 13 men will reap 24 Examplesof 
Acres in 2 dayes,in what time will 30 men ».c double 
reap 96 Acres at the ſame rate of work- Thees.. 
vg ? 

Facit 357 aayes. 


men Acres mens 
I 13— 14 — 30— (Fact Acres, 


Acres dayes Acres, 
IL 22 —2 — 5 — (Faciz 3; lo 


T 


Queſtion 24. If 350 Pyoners caſt up 
2 Trench of 200 yard: in length i in 24 
WBIL3, heares, 


——— —— — Xn _—__—__ 


— -—_—_—_ 
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houres, how many yards will 560 Pyoners 
caſtupin 85% homres ? | 
Facit1o1 ;* yards. | 


Pyoners, ho. Py. 
I. 350—24— 500— (% houres, 


IL # ho. —22 y.--t% ho.-(101-5 Jards. 


Queſtion 25. Two Merchants, viz. 
Examples? 4, and B, have entered Company; A 
Fellowſhip, puts in 5ooft, and at 4 monerhs end takes 
out 2 certain ſumme leaving the remain- 
der to continue $ moneths longer ; B puts 
in 250 I. and at.5 worerths cnd puts in 
300 Ib, more, and fo the whole ſumme 
continues 7 moneths longer. Now at the 
making . of their Accompt, 4 findeth 
char hee hath gained 106 * pound, and B 
oained 133 * pound ; the queſtion is to 
know how much 4 tooke out of the 

banke at 4 moneths end ? 


Facit 240 1b. 


B 2501b. 
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1b, mos 
| B, 250-5-1250 the Produtts of the 
| money of B multi- 
mri. cr = by the reſpe- 
550-7-3850 Jive time, 
5IOO 
133 3-5100-106 3-(408pr F$ool. 
4 m6, 
ſubtra# 2000 — 2000 
500 
| 8) 2080(260 
The money taken ont by A-240 
T he proofe, 
lh. mo, 
A 500-4-20007 the Produtts of 
the money of A 
_als 245 Court by the 


260-8-2080 Jreſpettive tine. 


4080 


Note that this and fuch- like queſtions 
of the Rule of Fellowſhip with timekaye 


reſpe& unts Simple Intereſt;for the ge” 
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of the gain or loſſe are in ſuch proportion 
as the —_— Simple Intereſts of the 
ſtocks tor the reſpectivetimes. 
- Queſtion 26. Fiye Merehants , viz. 
A,B,C, DandE, haye gained 2025 1. 
which they divide in ſuch fort, that £ of the 
ſhare of A is equall to% of the ſhare of B, 
or; of C. or4 of D. or 4 of E. the queſtion 
iS, What was the ſhare of cach Merchant ? 
Facit A 1621, B 3241. Cqoyl. 
D 4861. E 6481. 
D; vide a number at pleaſure which may 


be in ſuch poun as their ſhares, 


and proceed accerding to the ſubſc- 
quent Operation. 

C5 lb. 

Ds 2- (162 for A whereof * 5581 


6- (486 for D whereof 44 81 
_8- (648 for E whereof #81 
2025 © 
Queſtion 27. Two Merchants A and 
B arein Company, the ſum of their ſocks 
| is 


4- (324 for B whereof 81 _. 
As — 25-2025 5- (405 for C whereof {1581 
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is.300 1,” the money of 2 continuag in 
company. 9 moneths, the money of B.11 
moneths,chey gain 200 -which they divide 
equally ; the queſtion'is to know .how 
much each Merchant did-putin ? 

Facit A 1651. B 1351. 

Dinzide 300 into twe- ſuch parts which 
may be in proportion as 11 to 9, ſo will the 
greater part be the ſocke of A, and the 
leſſes the flocke of B, which ſtocks being 
multiplied by their re(peftive times, the 


Produtts will be equall. 
ti 


357; 151413 \Ca1—165 ford. 


As, ——20 — 196 : LS 01 
73:6 qo {i O30 


Dneftion 28. Two Merihants , vii} 


Aand B'are in company, A did pur” ifs 
4251."miore then B; and the ffock of 4 
continued in company 7 z moneths ; B pur 
ha certain ſurnme which iSunknown, and 
 contitived'in Fompany 1 04 monerhs, after 
ecerrairy titne -chey divide the gain equal- 
ly ; the queſtion is what:each Merchamm 
did pur in ? 
Facit B75@1, and A 10751. 
Bb Divide 
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Divide the Produtft of the difference 


of their ſocks and the time of A, by the | 


difference of rhery PImes, fo will the queti- 
enebe the ſhock-of B. which added to 3251, 
gives the: fhockpf A. 


7: 


343) 2437 3(7 $0feckefB 
4: $8Y 


| 1075 fleckof A 
Rxamplecof * - Queſtion 2.9. 'A Goldſmith hath di- 


the Rule of yers ſorts of S;lver, viz. ſome of 1 1.0nc. 
dltetare, 13. p, Fine, other fome of 10 Owncer, and 
How che . gnogher {rt of.$ O#nc. 7 p. fine : the que- 
Silver is e- tion is how much of cach ſort he ought to 
Bimated: rake, and how much Ailoy, to the end he 
1d. p4.232» » ; 

may; produce a, e of Silver waightng 
18 [b. xo. On: and bearing 6: Own, '12 p. 
T3 Bf. fone ? . ; ; 
Facit, he. muſt rake gf | each of the 
forts of Silver 4 peund,- 1 Once, 18 p. 
11} grains, and af 'the A/gy 6 ponnd 

4 On. 4 P- 13 5 grains. 


— 


On, 


| 


. Chap. 6 queſtions. 


373 
Onp pgri 
F1-13.0 
Oun.p.gr. )10,00:0 
6.12.13 ) $.57.0 
0. 0.9 Fo O.1I Ounp.gr; 
| lO, 2.9 


If 24h. 6 044.18 1b. to Oun.—6 
Onn. 12 Þ. 13. gr. 


Facit 41b. 4 Own. 18 p. 41 tor, i 

If 2 1b.6 Oun,— 181 t& 0%. —10 
Oun. 2p.9 gr. ; 

Facit 6 1b. 4 Quntes 4 pen) w.13? gr. 


veſtion 20. A Vintner having divers 
*. vf wines, viz, forme that Rands him jn 


s. 2 d: the Gallon, other ſome of 3 8s. 4 d: ] 


Gallon, ſore again of 25. 3 ditheGal- 
hy and ocher _ of t $4. the m—_ 
is defirous to fill a Hog ſhred comaining & 3 
Gallons witi'a inixture of theſe pg 
which he may afterwards afford for 2 $.3d. 
the Gallon : How much of each ſort ought 
he to take ? Tp OO LO 


Bb 2 Facit- 


374 


1f3, T—63—$5— ( Facir - Af. 23 
 *F:3. 95—63—$— (Fact nn Þ--4Y 


See Chap, 4, Que flion 21. An A pothecary hath ſe- 


of this Ap- 
pendix. 


in 20, C temperate, D cold in 29. and -E 
cold in 49. Now he defires to make a /Mr- 


may bein 19, of heat and the quantitie $3 
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Facit 17 Gallons,q ** pints of the firſt 
ſort; 7 Gallons 2 3% pints of the ſecond ; 
11 Galloys 5 3 pints of the third ; and 26 
Gallons 2 73 pings of the laſt ſort, | 


s. d, s. d 
C 4-3 1.0 
s.d, )3.4 0. 5 
2.8J2..3 0. 8 
*-C 18 11.6 
3-7 
$.d. gal. 5. gal. pint, | 


If3. 7—63—1— (Fatit 17: 47 
» % d. Lal. d. 


"2 RN gal. d. 
S. d. pal. s,d. 


If 3. 7 —-63-—1. 6- ( Facis 26 122 


,yerall Simples, yiz., A hot in 3% B hot 


dicine of thoſe Simples, in ſuch ſort that 
the rexper thereof. in reſpeft of qualitie 


Drams 
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Drams, the demand is what quantitie of 
each Simple he muſt take ? 
Facit 4: Drams of A. % Dram of 
| B. 1 & Dram of C. 1 Dram of D. and 
1 Dram of E. 


k 17 


Drams 


A 
If 17 —1——8$ 1— (Facit i 
If 19-—3—8;—— (Facit15|C. 
(Faciex 1D. 


8. 


ge 
at neſts 10x ”y A Merchant buyeth 2 Examples of 
ve 
L 


forts of Clothes, viz. of blacke and of OG 


whice for 6816, 2 5, afterthe rate of 21 s. 9 
Bb 2 the 


375 
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the yard for the blacks, and 12 $. the yard 
for the white, and he taketh ſo much of 
each ſort, that 5 of the nun;ber of yard: of 
the blacke, are equall co4 of the whitezthe 
demand is, how many yards he bought of 
each ſort ? 

Facit 43 yards of blacke, and 40 yards 
of white, 

Queſtion 33. A certain Uſurer put- 
teth forth 1861. at Simple Intereſt which 
in a certain time gaineth 36 Dollars : Allo 
at the ſame rate of [nter># per centum, he 
putteth forth 3601. which gaineth in a 
cert»in time 90 Dollars ; Now the ſumme 
of the monerhs wherein both the laid num- 
bers of Dollars were gained is 20 monerhs, 
The q#eſtiox is to know in what rin the 
36 *.Dolars, allo the $0 Dellars were 
gained ? 

Facit the 36 Dollars were gained in 
$. 4 moneths, and the go Dollars in 11 7; 
moneths, | 


The proofe may be wrought by rhe 
double Rule of Three. 


Queſt. 34+. A Merchant putteth forth 
25001--for 4 yearer at 8 per Cent. per 
»v. m ſuch mifiner, that at the end of 


each ofthe {aid 4/yeares; heid tE receive 
4 _ 


| Chap. 6. queſtions. 

an equall ſumme, and that at the 4 yeares 
end, as well the Capital! as the Intereſt 
may be fatisfied; the queſtion is, what 
lumme of money ought to be paid at eye- 


ry yeares end ? 
Facit 754 331, as will be manifeſt 


by the ſubſequent proofe. 


I, 1200— 108 —— 2500 OY (2700 
ſubtraft the firſt payment — 7 54 57 


— 


1945 75655 


W, 108 — 108-1945 ;2#4 —(2100 337 
ſubtratt the 25. payment —7 54 To 


1346 576; 


IN.100 —109-1346 55333 (1453 2% 
ſnbtratt the 3% payment. — 754 457 


698 15625 


IV. 100 —108- 698 15952 —( 75415602 
the laſt payment, — 7 54 43% 


O 
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the yard for the blacks, and 12 $. the yard 
for the white, and he taketh ſo much of 
each fort, that 4 of the nun;ber of yard: of 
the blacke, are equall co4 of the whitethe 
demand is, how many yards he bought of 
each ſort ? 

Facit 4% yards of blacke, and 40 yards 
of white, 

Queſtion 33. ' A cortain Uſurer put- 
teth forth 1861. at Simiple Intereſt which 
in a certain time gaineth 36 Dollars : Allo 
at the ſame rate of [nterd# per centum, he 
putteth forth 360 1. which gaineth in a 
cert3in time go Dollars ; Now the ſumme 
of the monerhs wherein both the {aid num- 
bers of Dollars were gained is 20 monerhs, 
The q#eſtion is to know in whar tinit the 
36 *Dolars, allo the go Dellars were 
gained ? 

Fatit the 36 Dollars were gained in 
$. 4 moneths, and the go Dollars in 11 7 
moneths, 
The proofe may be wrought by the 
double Rule of Three. 

Queſt. 34+. A Merchant putteth forth 
2500 t;-for 4 yearts at 8 per Cent. per 

2». m ſuch miner, that at the end of 
each of the aid 4 'yeares; heis t& receive 
: an 


h 
” 
f 
Ee 
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an equall ſumme, and that at the 4 yeares 
end, as well the Capital! as the Intereſt 
may be ſatisfied; the queſtion is, what 
lumme of money ought ro be paid at eye- 
ry yeares end ? 

Facit 754 321, as will be manifeſt 
by the ſubſequent proofe. 


I 100— 108 2 2400 (2700 


ſubtrafi the firſt payment — 7 54 8% 


—— 


1945 37664 


II, 208 — ro8-1945 ;244 —(2 100 235 
ſubtratt the 24. payment —754 947 


1346 556 


IN.z00 —108-1346 ;5333— (1453 22% 
ſabtratt the 3% payment, — 7 5.4 322 


698 17408 * 


IV. zoo —108- 698 £922 —( 95414217 


17602 


the laſt payment, — 7 54 765% 


BEI —————_—_—_ 


[#) 
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CHAP VII. 


Containing ſundry pleaſant and thoice 
Dneſtions, which may ſerve as a Rc- 
creation, to: new beginners in 


Algebra by Species. 


An Explanation of the $ ignes or Notes, | 
'., ſed in the © neſt ions of this Chapter. 


1. "THis Charafter + repreſents the | 
words more by, and is the fiznecf 
Addition or Affirmation ; $0 8 + 4 lig- 
nific 8 more by 4, or 4 added to 8, or the 
Jumme of 8 and 4, that is, 12. 

2. This .Charafer — denotes the 
words /eſſe by, and is the figne of Sub- 
trattion or Negation ; So 12, — 3 figni- 
fie x2 Uſſ by 3, or 3 ſubtracted from 12, 
or the difference berween 12 and 3, thar 
is, 9 

3+ This Charafter = "repreſents the 
words <quall to,and isthe note of an ./£- 
quation ; So 7 + 3 =6 * 4 areto be read 
thus, 7 more by 3, isequall to6 more by 
4 ; Inlike manner in Species or Letters, 


viz. If Abe5, B4. E 12, ard D 3:hen 
| m £4 | A 
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A+*B= C— Dare tobereaad thus; 
A moreby B isequall ro' C,, leſſe by D, 
thatis, 5 44=12 — ors, more by 4 
is equall to 12 leſſeby 3; thatis, 9 ist- 
quall to 9. X | 

4. Two or more, Letters conjoyn'd 
without any note betweertthem,Henifie the 
Prodyutt 6t the numbers repreſented by 
thoſe Lerreys ; So if A be 6,and B 4- 
then A B ſignifies the ProdutF of 6 mul- 
tiplie#by 4, that is, 24.: Allo if B beg, 
C7,and D 8. then B C D fignifies the 
Produtt arifing from the continuall Mul- 
tiplication of the ni-mbers 5,7, and. $ ; 
thatis. 280. | 

5, Letters placed in form of a Fratti- 
ox, viz. above and kcneath a line fignific 


a 2 notient atifing from the diviſion of 


thenumbers reptetented' by the {etrers a- 
boyc the line, or the Dividend,by the nim- 
bers repreſented by the' /etteys underneath 
the line, or the D:v5/or : So if Bbe #2 and 
C 4+ then x that is, (in the "Analytical 


phraſe) .B applied to C, ſignifies {2 which 
5 equall,to..the got zen; of 12 divided by 
4 ; thatis, 3, In like manner if A bes, 


; A 
B,6. C, 3,and D, 2, then by ==#L 
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underſtood, the quotiewt arifing from the 
diviſion of the Prodytt of 5 and 6 ; (that 
i8 30) by the ſumme of 3 and 2(that is 5) 
which quotient will be 6 ; for 30 being 
divided by 5 quoteth 6. 

6. Foure points placed thus * | denote 
the middle of 4 Proportionalls : So if 
A bee;, B 1:2, C 4, then A.B: [ C 


—he are to be read thus: As A is to 


B, fois C to wn or if A give B, then 


C vill give—"; that is, as3 is tO 12, 
ſais 4to® (or 16.) 

7+ This /etter q placed next after a 
Capital letter denotes the 2 nadrate or 
Square of the number repreſenced by ſuch 
ry Soif A be 7, thenby A q 
is ignified the /qzare of 7, that is 49: Allo 
94 is the figne of a biquadrate; Soit 
C be 2, then Cqq ſignifies the biqua- 
drate of 2, that is 16 : In like manner 
the ſmall letter c placed nextafter a capital 
letters the fign of the Cube of the number 
repreſented by ſuch capitall; foif A be2, 
then by A c isſignified 8 ; that is, the Cubr 


«3. TY 
8, This 
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8. This Charter { denotes the ſqware 
root of the ſquare anmber repreſemed by 
the Speries placed next after ſuch chara» 
Her : Soif 449 or the /ware of A bets, 
then A or J Ag is 4. In like manner {c. 
denotes the Cabe root ; lag the bigna» 
drate root + Bat if a Poteſta4 ( whether it 
be a /quare Cube, &c,) compounded of 
tnany letters, be included between two ce- 
ions, viz, there being two points placed 
both before and after che ſaid /etters, chen 
the aforeſaid Fgnes denore the root uni- 
yetfall relating toall the Jerters ſo inclu- 
ded: So if Cq be 25.and XN 9. then by 
Js: Cq — N : iSutderftood 4. bring the 
ſqwave root of the renainder after N is 
fubrraRed ftom Cy,vitwny leſſe by 9is 16, 
whoſe ſquare root is 4. 

Of the method- uſed mm the Queſtions 
..... of thu Chapter. 

That wb 1 principally aim ar in this Chap. 
s, to givd the inveftious Reader, whom I 
prefuppelſe to be in ſome meaſure acqutain= 
ted with oe 5/e»ents or parts of Sperions 


or Symbolicall Arithmetique, © alt of the | 


Prax of —_ in Species, in ſuch 
queſtions which may exerciſe ſome of the 
prixcipall Rules hicherto inyented, for = 
reſo0- 
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reſolution of Kqnations in numbers : And 
ſince - in the proceſſe of the work there 
may be different methods, 1 conceiveit 
will bee neceflary to give ſome generall 
Rules and direftions- for the better under- 
ſanding of the ſubſequent queſtions, and 
therefore you may oblerye as followeth, 
Vit 

A Queſtion being propounded, it will 
be convenient ( for the ayoyding of confu- 
hon ) to repreſent known quantities by 

Con/onants, and unknown by Vowel: : 
And when after due ratiocination and pro- 
ceſle made, either by adding, ſnbtratting, 
multiplying or dividhtvg, according tothe 
conditions inthe queſtion, an. equation 
is found, itis tobe reduced (if -need rc- 
quire) cither by Depreſſion, Tranſpoſition, 
Application or other Rules of Analytical 
Redu#tion, in ſuch ſort that thoſe quanti- 
ties which are known and not compoun- 

ded with unknown, 'may ſolely poſleſſe 
one-part ( 6r fide) of the equation, and 
thoſe which are unknown,che other, which 
unknown part of the equation; may bee 
conſidered in a- threefold reſpeRt, viz» 


The 
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T ve unklown, I, Pare. 

ane ory 2. A Poteſtas. 
equation i 

either ab 


The unknown part of the equation is ſaid 
to be Pare, when the fide or number un- 
known is found to be equall 'toa Known 
quantitie whether the ſaid known quantity 
be expreſt by one Conſonant or a Summe, 
Difference, Reftangle or Quotient expreſt 
by rWo Or More conſonants, as inthe 5 th, 
e/Equation of the 6, Yueftion, where 
A=ay5. Alſo in the 7*, ,/£quation of 
the firſt queſtion, where 4 —= RE —In 
like mannerin the 11. «/£quatioz of the 
4th . on EE. 
4*, eſtion, where 4 DD 
and the like may be found in the 10%, of 
thez, the 11, of the 5, queſtions, &c. 
which kind of e/£quations are relolyed 
either by Addition, Subtrattion, Multi- 
plication or Diviſion, as the known part 
of the ,/£quation will ſhew. | 

3+ The unknown patt of the e/£quza- 


$108 


33; 
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tien is ſaid to be a' Poteſtas, when the 
DD uadrate, Cube or other Power of the 
quantity unknown, is found to be equall 
toa known quantity ; as in the 89, C/£- 
quation of the 13, Queſtion , where 


AH oo - Alſo in the 9. e/£quation 
ofthe 14". Queſtion,where A q = 8 L 
which kind of «/£ quations ate reſolved by 
extracting che Root of the known quar- 
tity, according to the igne annexed to the 
Poreſt as of the quantity unknown, as in 
the afore mentioned e/£ quation where 


A cs = =, the Cube reve of + of the 


known number repreſented by A: is the 
value of the Number or Thing repreſented 
by 4 :; Alſo whete A q — _ the 
ſquare yoot of the Quotient found by di- 
viding the Prodw# of the known num- 
bers & and B, by the known number SF, is 
the value of the Number or Thing repres 
ſented by A, 

2. Of Adfefted Equations there are 
divers Kinds, but in this place I ſhall one- 
ly baye eccaſion tro mentionſuch as will 


Chap. 7. Algebrain Species. 

be found in ſome of the [#bſequent que- 
ftions, viz, when the unknown of the 
Equation conſiſts of two Termes, one of 
which is ſome Poteſtas of the quantitie 
unknown, and the other is a RefFawgle un- 
der the fde(or ſome Poteſtas of the quan- 
tity inknown )and ſome known quantity, 
(whether the ſaid known quantity bee re- 
preſented by one Conſonant, or a Summe, 
Difference, Reftangle or Quotient 

ſented by 2 or more Confoxants) which 
known quatttiry is by ſome Awthors cal» 
led the Coefficient, and fuch Equations 
will fall ſome of the three following 


URYIetTes, VIE. 

IC A—AgzNiC Ag..Aqq=N 
Aq +CA—N\Aqgq anti” 
AqCA=N Aqq=CAqzN 


2. 


3+ 


Inreach' of which equations you may 
obſerye: 3 Termer, the Indices or Expe- 
nents of whoſe Degrees do equally aſcend 
in an Arithmericall Propartuen, wiz. the 
Index or Ex of the known quanti= 
ty ſolely: ing one fide of the 2qwe» 
110% reprelemed by NN, being the Joweff de 


gree of the wquarien ; a 
| 2 


"and ſuch 
: like. 
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the fide or Poteſtat of the quantiry un- 
known which is drawn 'into the Coeffici- 
ext, being the middle degree of. the equa- 
201; and the Exponent of the, Poteſtas of 
che quantity unknown which hath no Cs- 
efficient, 'being the. higheſt degree of the 
aquation : $0 that alluming o to bee the 
Index or Exponent of N, the'Exponents 
of the degrees in each of the aforeſaid 3 
equations on the left hand, will be O. I. 2, 
and: the Exponents of the. other three 4- 
guations Will be::0..2. ing tt 
. Now the, adfeffed equations before 
mentioned, and 1uch like, axe'reſolyed by 
certain generall Rules or Theoremes de- 
moanſtrated by divers A#1howrs, which 
Rnlesto the erid the [#bſequent queſt ions 
' may bethemore uſefull : 1. ſhall expreſle 
' as well in Symbols as in words; and 3s 
totiching other —_ equationsghe E x- 
ponents of whole degrees keep not an 
Arithmeticall propertion,the:curigus- Rea- 
der-may find. what/ is hitherro known, in 
the works of the learned and. f4mous mo- 
\dern Analyſts, 244, the works of. Vieta, 
ME. Onghtreds /Elavis Mathemat. Li- 
mat. M', Hajryots Ars  Analytica, Re- 
nat des Cartes his Geomerry.in French; 
Allo the ſame tranſlated inte \Logine b 
| YAN: 


Chap. 7- Algebra zn Species. 
Fran, Schoaten y with his Commentary 
thereupon, and the. Appendix concerning 
Cubicall equations , annexed unto the 
ſaid Fran. Schootens T reatiſe of the de- 
(cription of Conicall ſeftions in Plane. 

Inthe firſt of the afore mentioned «+ 
quations, viz, C A — Aq= N where 
the higheſt degree 1s negat 5ve, the yalue of 
A oxrthe quantity unknown will be dubi- 
ous, viz. there will. be two fides or num- 
bers found, either of which may bee the 
value of A, which fides or »xmbers will 
be found by.the following Rwle, viz. 


In the Equation C A— A q=N. 


C4 H : £9 i {== the Trearers 
4 
Rele 1. 
C 
= —/ a: % —N:= 4 the leſſer. 


That is to ſay in words, If half the Coeff- 
cient (repreſented by C\) be increaſed with 
the Square root of the remainder found by 
ſubrrating the known quantity ( repre- 
ſented by N )from };, of the Square of the 


Coefficient, rhe ſumme will be the greater. 


member or ſide ſought : Or if half the Co 
Cc efficie 
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efficient be leſſened by the Square roof of 
the remainder found &'c. the remainder 
will be the leſſer. | 

By which Rwsle the 6**, equation of the 
15%, queſtion ; alſo the 8%, of the 16,the 
x0, of the 19%. the 11, of the x8, and 
the 12, ofthe 29, are re(olyed, 

In the 24. of the afore mentioned £q#a- 
tiouws where Aq+CA =N, the value 
of A, or the quantity unknoyn will be 
found by the following Rule, viz, 


In the equation, Aqu#CAH®N, 


Rule IL $1n: ew: = £= 
4 2 

T hat ts to: {ay in words, If the Square 
root of the ſumme of % of the Square of the 
Coefficient ( repreſented by C ) and the 
kyown quantitie ( repreſented by N ) be 
leſſened by half the Coefficient , the re- 
mainder will be the number or fide ſough 


t 
By which R#/e, the 6*, Zquation of the = 


206, Queſtion ; alfo the 21. of the 21". 
and the 1 o®.of the 22:b, are reſolyed, 

In the 34. of the afore mentianed equ4- 
tions, where A q — C A= N, the value 
of A or the quantity ſought will be found 
by the following R»/e, viz. 

| In 


| 
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tn phe 24 qua4ion, A 4 — W, 


2: 


That v4 te (a). mid If half the Ee- 
efflaient ( repreſented 6b C) bf rucreg/ed 
with the > quere rpor of the [mmm of } of 
the ſquare of the Coefficient, and the kugan 
quantity { nepraſonted by N.) rhe Aggre- 
gate widl be the wnpeber or fide ſought, 

Ry which rule the 1.3%. & on: ion of the 
23, Queſtion ; al{othe 164".0f the 24 
are reſolved. 

Note that in any- ef «he afpre imentjo- 
ned equaripns when tht Coefperent is 
drawn into lome Poreſtas of theiquantsy 
ſought, that Js, whev. the widdle degree ; of 
the equation is 4 Square, Cyfe, #5. as 
CAq— A qq NC Mr Hec=N 
and / like, theo che vfore. mgaipned 
rules do find the value of fch Porefias of _ 
the quantity (nght; and therajareibe roor 
thereof js to te 3ad- according þ 0 its 
kmd, as\n the 128; equation 14 this tg, 
Queſtion ; alGthe30%, ofthe #38"; 

Morcover, when ne! Speriet.is: Fac 


Ter TP +N: == 4 


into the quanjigy galmowil,yvhidh s of the 
middle degrey of ahea-equarion;' thi [1 Or 
Cc 2 unity 
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unity is the Coefficient of ſuch quantity: as 
in this <quation, A q + A= N. andſuch 
like. | 

"The Demonſtration of the three rules be- 
fore mentioned, will be manifeſt by Se&.g. 
Cap. 16. ofthe aforeſaid Clavis Mathe- 
mat. Alſo by the third and fourth Dia- 
grams in Renat. Des Cavrtes his Geome- 


"£8. 


The queſtions. follow : 
 Bneſtion 1. There are two numbers 


" whoſe ſumme is 26,' and their difference is 
'V; what are the numbers ? 


OE | ' Let the ſumme of the 


ty 


wo numbers be — 


3 |  Letthe greater num- 
- oF ber be 
4 j It is evident that ifh 
| the greater number be | - 
ſubtrated * froms- the | 
ſumme, the 'tremain- 


" [nfs tiſſer 


E——— 


therefore the firſt '&- 124, 
quation lefle- by the | 
third, will be '<quall 
” the leſſer member, 
7 | 


It is alſo manifeſt,) 
that if the /eſſer num- 
ber be ſubtracted from 
the greater, the re- 


maindet will bee the.) 


them; thereforethe 39. | 
equation leſle by the 
4, will be equall to 
the 2%, equation, viz.) 
6 The 5*h, i" 


— 83will be 
7 If both parts of the 
6, be appliedro 2.it> 4— <C3F 
willbe —— 2 
Which laſt equation, in words, is the 
' following Theoreme, viz. 
Half the ſumme of the ſumme and dif- 
ference of any two numbers us equall tothe 
greater number, 


Illuſtration. 


The /umme of the two numbers in the 
queſtion is — — _ 3 


Therefore the /z#mme of the ſumme and 
BOT me om 


Cc2 But 
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| by tranſpoſition of 23 ADZC+48B 


6 


The difference given is cnn pum" 


difference bermeen (7 — 3 + A= C 


ry 
x 
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Bur according to the af6te ithtiotted 
T heoreme, l\alf the ſumme of the ſamme (, 
and difference | is equall to the greater ; F7 
therefore the greater numbey ig —— 
Allo if the greater nunwbet bee fubrrt- 
ed from the /umme, the feriditider will | g 
bec the /eſſer, therefore ' Uſe taffer AiM- 
ber is 
So the two numbers Grate ar6 found” | 
to be 17 and 9, whoſe /##ihris 48. atid 
difference 8, as was propoiinded. — 


Otherwiſe. 


Let the /amme be 2 
2 Ler the a or the 
hy h GC 


— 


3 Let the /eſſer num- 
ber be — ſ — : A 
4 5 Then for asmuch as, 

the /eſſer number to- 
gether with the diffc- 
rence are equall to the | 
greater, therefore they C+ 4A 
[undmie of the ſecond 

and third equations is 
equall ro the greater 
ppabet Which is 1S >—>)* 


- L 
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5 | + Andfincethe greater 
number together with 
the /eſſe are equall 
the /amme ; thereforep© F 24 = B 
the /urmme of the third 
| and fourth equations is 
equal ro the firſt, viz. 
6 | Thefifth equarion by 


tranſhoſition of C,is — 2 A= B—C 
7 If both parts of the BC 

6, 2quation be appli- ay —— 

edrto 2, it will be — ts: 


. 
Which 7b, equation, in words, .is the 
following T heoreme, viz, 


Half the difference berween the ſumme 
and difference of any two number ,zs equal 
to the leſſer uumber, 


Illuſtration. 
The /umme of the tywc two numbers — p 


hs 
The difference T_—_ is ————— 
Therefore the difference berween they, 
ſumme and difference is — 
But according to the afore ==, 


O— 


® 


T heoremehalf the difference &c. therefore 


Cc4 Allo 
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Alſo the leſſer number together with 
the difference are equall to thi greater ; > 17 
thercforethe greater number is — —— 

So the 2 Numbers ſought are found to 
be 9 and 17, whoſe ſamme is 26, and 
arfference $, as was propounded. 

Lneſtion 2. A certain man being de- 
manded what was the age of each of his 
4 ſonnes ; anſwered, that his eldeſt ſonne 

was 4 yeares elder then the ſecond ; his ſe- * 
cond ſonnue was 4 yeares elder then the 
third ; his third ſonne was 4 yeares elder 
then the foungh or youngeſt; and hu fourth 
or youngeſt ſokne was halfe the age of the 
eli:ſt.the queſtion 15, what was each ſonnes 
age? 


7 | Letthe foure 7 B 
mentioned in the que- 
flion be ———— 
2 Let the age of 7 p” 

| Joun eft ſonnebe —— 
| Then fince the third 
ſonne was foure yeares 
elder then the youngeſt, 
| the ſumme of the firſts 4 + Z 
{ and ſecond equations / 
will bee the age of tlc 6 
third /oune, viz." * Fe 


4. Again 


| 


4 


| 


| 
6 | 


7 


| Chap.7. Algebra in Species. 395 
| Again , fince the ſe-1' 

cond /onne was foure 
Jeares elder then the 
third ; therefore the ſum 
of the firſt and thiid> A +2 B 
equations will bee the | . 
age of the ſecond ſonne, 
VIR, 

Allo fince the etd;p 
ſonne was foure yeares 
elder then the ſecond ; 
therefore the ſumme of _ z 
the firſt and fourth «- 3 


quations will be the age 


of rhe eldeſt ſonne, viz. 


And fince the age of 
oungeſt ſonne was 
ar 


the age of the el-! 


deft ; therefore the dou- 
ble of the ſecond equa- 
tion is equall to qo 
fifth, v:z. 


If 4 bee ſubrrafted ? 


from both parts of the}, 
ſixth, it will be — 

By the firſt, it will be 
manifeſt that —— 


/ 


2A=Av+3B 


$33 ''r5 


Therefore 
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Therefore A or the age of the youngeſt /or was 13 
pears,and conſequently the age ofthe 34./op was 16. 
the age of the /econd,z0.and the age of the elaleft 24. 
which is double the age of the youngeſt as was pro- 
pounded. 

Dneſt. 3. A certain T ark yn his journy to Mecha, 
ro viſut the Tomb of Mahomer meets with a Pilgrim 
who begs an almes,to whom the Turk anſwers, If by 
thy prayer to Mahomet, thou eanſt cau/e the Dollars 
which 1 have in my purſe to be doubled, I will give 
thee $ Dollars, which the Pilgrim effefbed,and xccor- 
dingly received 8 Dollars as a reward : In like man- 
ner the Turk meets with another Pilgrim, who by his 
prayer cauſed the Turks remaining Dollars to be 
dowbled, and recerued 8 Dollars as a reward: And 
Haftly, the Turk meets with a third Pilgrim, who b 
bis prayer cauſed the T wrks remaining Dollars to h 
doubled,and received 8 Dollars as a reward, and (+ 
the T wrk, had no Dollars left ; The qaeſt ion 1s how 
many Dollars he had at the firſt ? 


I Let 8 the number of Dollars which B 
the Turk gave to each pilgrim bet — 
Let the number of Dollars bes 4 


fthe Twrk, had in his purſe ar firſt be 
3 The number of Dollars which N 
2 A 


T «rh had in his purſe being doubled, 
| by virtue of the firſt Pilgrims pray 
produce 


- 


4. If 
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If the firſt <qurti0n) 

| be ſubtrated from the 
| _ {ehifd; the remainder is 
| the humber of Doſtavs | n 
which the Turk 'lid8? 2 Ar 4—-B. 
lefr when hee deparred | 
from the firlt Pilgrims, | 
Vit. = 
5 The Dollars which) 
the Twrk had in hls purſ 
I when hee ffiet with che | 
| | ſecond Pilgrim ;, wit, 4 Az B 
+ A B (the fourth 
| | equation)beingdoubled 
produce == | 
6 If the firft equarion 
be ſiibreaRed from. the | 
| fifth; the remainder - is 4 A—jB 
| the ritithber of Dollars ; 

Which the 7 #7k had lefe 

whin he departed from 

the 21, PUprims, vie -- 
7 | The Dbllars which the 
* 7 47k had in his putfe 
| when hee met with the SAD 
third pilgMHime y v1g. Gy 
| 4A — 3B ( thefixth 
equation )being doubled 
produce — 


$ 


10 


þ 


2 
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If the fr equation | 

bee ſubtraſted frqgm the | 

ſeyenth, the remainder bh, 

( according to the que- 8A—7 B=o0 

ftion) mult be equall to 

0, therefore —— 
The cighth equati-> 8 A.=7 B 

on by tranſpoſition of 


— 7 Bwillbe ——* 

If both parts of the 7.B 
9") be applied to $8, it A = -F 
will be $3 4 
But by the firſt eqwation 7 B will be found 7, 


8 | 
therefore A or the number of Dollars which the 
T«rk bad in his purſe at the fixft was 7; which 
will anſwer the conditions in the ron . 
neſtion 4, A conntrey maid going to t 

T.. Tied by one that met So ma- 
xy eggs ſhe had Bh her basket;anſwered,zf foe had 
7 eggs more, ſhe ſhould make as much money in 
ſelling them all at 4 a penny, as in ſelling thoſe 
which foe had at 7 far 2. pence ;; T he queſtion 
is, how many eggs ſhe had in her barket ? 


Les the 7 eggs in the 


Let the 4 eggs in the 
queſtion be 2 e& C | 


3 Int 


price of foure eggs ) 'be\ 
4 | Then will 2 pexce the? 
price of 7 eggs be—— 
F Let the. number 
6 


eggs inthe basket be— 

| Find the price of all 
the eggs in the basker at: 

| the rate of ſeyen eggs 

for two pence, =- ſay, 


2.2 0D: 'A. 


So will che full Tl 
> 5 
7 A ain, adding 
yen - the number of 
eggs in the basket,, 
nde the price of chat 
ſurnrae, after the rate of | 
yes 


_ STS ” _ ———_— * 


nd ſay, C, D: J 
| DH 4 HS 
an Df 4 


So will the full yalue be 
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3 | Ir ri per News D 


s for one pett- > 


399 


2D 


DAL4'DB 


8 


9 
I0| Thegt, 2qaxar 4. 
T1 


12 
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And fine the &wb ſy- A : 
verall ſums of myinay, 
computed as afoxelaid, ; 
according to the con-{ A + DA 
ditions in the quities, 2am _ F B' 
. ought to bee gquall,,j' > | 
| therefore the 7, 494- 


tion is cquall ro the 6/ | 


—Y 


VIRe 
The 8*®. 2qua-).. | 
tion reduced, ae" BDA + BqD —=C2 DA 


— —— — =D —p—_—_— - 


Hon by tranſpqh- ? - ls” _— BDA 
tion of BDA,will SE Oy 
he | 


Pow 
| If both party of the 


10", bee applyd,t BgD 

CoD —BD it will (Tal —pb=" 
| Thefirſt parr ofthe laſt zqwatiox being 1e- 
ſolyed into number will be 49, which ſhewes 
that A or the number of eggs which the Maid 
| had in her baskey was 49. I. 


DOneſtion 5, A Gentleman hires a ſeryan 
for a twelve moneth, for 6 pounds, and a Liver) 
Cloake valued at a certain rate, but at ſeven 
monerhs end they falling at variance,the Gentle- 
may 


." 


B- 4 


\ 
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man puts away his ſervant, and gives bim the 
Cloake, together with 50 ſhillings in money ;and 
fo the ſervant was fully ſatisfied for his time: the 
queſtion 1s, wha the C logke was valued at ? 


I Let the 12 moneths 
mentioned in the que» B 
ſtien be ——- —_ 

2 | Let the 7 moneaths 

mentioned in the qze- 

| ftion be — -- 

3 | Let the 6 powdey 5 

mentioned in the x 

on be _ 

4 1} Ler the 33 ngend E 


which the Servant xe» 

ceived be cc 

5 Let the Claakeg be—+ > A 

6 | ray, mga s 
C loake was due to the 

Servant at 7 moneths 

| end, and fay,B.A: *C. CA 

| ho So the - part of B 

the Cloake due to the 

Servant at 7 mongths } 


end, was 


——— 
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7 !' Find what part) 

of the 6 th. was duc 
'| to the Servant, at 
; | 7 moneths end, and * 


NY 
Gy,B.D: : C. — B 
So themoney due to 


the Servant at 7} 
moneths end,was — 
2 Foraſmuch as the #* 
Cloake , together bi 
with the, money 
which the Servant 
| received:, ought to 
beequall to the part 
of the Cloake toge- 
ther with the part of | 
the 6 ponds, due top 4 a CA DSC :.. 
the Servant at 7 T_ "SY 
moneths end; there- 
fore the ſum of the 
4, and 5. equa- 
tious mult be equall 
tro the ſurne of the 
6, and 7, equa- 
1015, VIE. 
The 8), equati- 
en reduced will be CBF + BA — CA +DC 


IO The * 


f 
- 
” " 
# . -. 
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's 


to] Theg"*. equa- 
| 


tion by anffol $2.4 A—CA=—= —DC — BF 


tion will be : 
i If both parts © > 4 DC — BF ' 
; the 10h, be appli- A= - = 
led to B— Cit? IN 
will be _— —— 


The latter part of the 11, being reſolyed 
into number, will be 2 } ponds, which ſhewes 
that 4 or the c/oak, was valued at 2 1, 83, 


Dneſtion 6. 
Mule, Afineque dos ;mponit aaa ures 
Tmpleros vino.; ſegnemque ut vidit Aſellgm  ** 
Pondere kfelfn veſtigia figere tarda, 

Mula rogat:quidcbara pares ' pkdc"rieg 6; bi 
Vnan ex utre tuo men[uram [i mihi 
Duplum onerts tunc ipſa feram; ſed fi 164 rradam 
V nam menſuram, fient aqualia utrique 
Pandera : menſuras dic dotte Geometer iſt as ? 
Facit, Mul. 7. Afin. 5. 

t } Lerthe meaſures which the Aſſe A 

. | cartied. be —— C, 

2 |... Then.according to the queſtion, 

he Aſſes meaſures increaſed with 1 þ:!: 
meaſure taken from the Mule willy > 1 
+ | bee equall ro the Mules remanning# '\- 

! meaſures ; therefore the Mules re- 

& | maining meaſures WETe —— 

; Dd 


Cn ee een Et ner EN TIE 


_— 


V_——— 


3 
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If x be added to the 
24 equation it gives the 
number of meaſures,» A * 2. 
which the Mule had a - 
the firſt, viz. » 
According to the 
ueſtion,theMules mea- 
{ures increaſed with' 1 
meaſure taken from thep A +3 =2 A—2 
Aﬀe,: will be equall to 
the double of the Aﬀes 


remaining meaſures,viz, 


8 


The 4. equation, 
| by equall Addition and A = 5 


Subtraftion, will be — 


Y Saitis manifeſt that the Aſſe or A carried 5 
meaſures, and from the 34, and 5b. ir is allo 
manifeſt that the Mule carried 7 meaſures. 


Dneſtion 7. Two" men were diſcourfing of 
their money in this manner, viz. A ſaithtaB, 
that B- had three times as many pounds in his 
prrſe as A, and thar if both their moneys were 
added together, the: ſumme wonld beequall un- 
to the\Produtt when they were multiplyed one by 
the other ; The queſtion is, how many pounds 
each perſon had in his purſe ? 

4 


1 Lit 
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I 


2 


3 


5 


6 


7 


| 


tiplicd one by the other ; that is 


| Let the lefſer number of s 
In be ——— —- - Kd 

: Thenaccording to the ER 2A \ 
on,the greater numb.of pownds is Þ 

The fumme of both their mw f 
neyes; that is, of the firſt ahh A 
ſecond equations will be — 

If both their moneyes be mul- 


if the firſt equation bee drawn 3 Ag 
into -the ſecond, the Rettang ie 
Will be ———_ :; 
; But according tothe queſtion, 2 
the Reftanple 18 cquall to the 
ſumme; heres 4*\, £qHA- ; ey” $8 
tion is equall tothei39, viz, pM! 
-. The 5, <quarios by decEyA ==& - 
preſſion will be —- 
If , both parts of the 6th, beeCk == 1 } 

applixd t0 3, it willbe -— 

By the laſt equation it 13) 
manifeſt thac Aviorithe wood 
which had leaſtmeny, had 151: 
and conſequently the- other per- 
lan. had the © miple- thereof, > | T 
wich! is 41. which ks a+] 

and 4 being nvuſtiplied*/one by 
ra other, will proll oe heir ho I 
which is 53. | | 
Dd 2 '| 
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6 


8 


Queſt. 8. There are rwo numbers whoſe ſumme 
75 10, and if the greater be divided by the leſſe, 
the quotient will be 20. What are the Num- 
bers? 
Let 10 {ou ſumme of the "0 B 
—_— A 
20 (the quetient pro- 
pounded be : E C 
Let the greater number ſought} 


| ——_——_ 


It is manifeſt that if the 


greater of two numbers be /#b- 
trated from their ſumme,the re- 
mainder will be the leſſer; there-C * 
fore the firſt equation lefle by 
the third is the /eſſer number, viz. 

If the third equation be appli- 
ed to the fourth, there will ariſe 

According to the queftion, if 
the greater number bee divided 
by &o 


B— A 


—4 


leſſer, the quotient ” $07” 
be 20; therefore t fifth £qua- "= Ul 
tion muſt be equall to the ſc- 
cond, gy wn u” 
The 6, equation: re- 
duced, will be ans —=CB—CA 


The 7*, by' tranſpeſp- 
tion of — CA will eq +CA— CB 


4 


If 


Chap. Algebra #» Species, 407 


9 


10 | The latter part of the g*. be- 


I 


2 


4 


5 
6 


| 


| IF both parts of the 8**. bee CB 
applied to 1 + Cit will be — _ T :+c 


ing reſolved into number, it will© A=9 It 

— « , 2 
From the third and 10. itis manifeſt, that 
the greater number ſought is 9 5, and from the 
firſt, fourth, and tenth; it is alſo manifeſt that 
the leſſer number is 12, which two numbers will 
anſwer the conditions in the queſtion. 

Qzeſtion 9. Three men have each of them 4 
certain uwumber of pounds in his purſe, viz. the 
ſumme of the firſt and ſecond mans money is 5, 
pounds ; the ſumme of the ſecond and third. is 
twelve pounds, and the ſumme of the third and 
firſt is 11 pounds : The queſtion 1s, how many 


ponnd: each man hath. 
} Lets the ſumme of the firſt " 
and ſecond be 
Let 13 the ſumme of the ſe- ye 


cond and third be — 
Let 1 x the ſumme of the third D 
and firſtbe —— 
Let the firft mans money 4 
E 
7 


Let the ſecond mans money 2 
be— 
Let the third mans money 


Dd 3 Then 
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7 | Then according to the hk 
flions, the ſummne of the fourth(_ - 
and fifth equations will be equal 4 + E=B 
| to the firſt, viz,-— 
$ | Alfoaccording to the queſti- 
on, the ſumme of the 5. and; 1 __ + 
6h, equations Will be equall to = 
the ſecond, viz, — 
Allo according to the queſti. - 
; on, the lumme. of the 6, and, 7,, 4 —D 
| 4. equations will be.equall to 
the third, viz, — 
10 | Thetum of 
. ſtheg®. 8.32 A+ 242 1[=B+&C+D 
and 9®. will 


3:.P 


be —- 
II, Tf inflead) 
of24%2E | 
in the 10). 
; nag _ 
| ken that wh - 
ia equal 2 Ba2T = B4C+*D 
thereumo , 
viz.2B (as 
is manifeſt 
by the 7. ) 
| io will be —4 


4 


I2 


13 


5 
16 


17 | 


| 


] 
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The 11 


by. equalt- - 
ſubrrattion 


Bs 


of B ,. will, * 
be ——- 


The 7 2.2 


by tranſpoſi- 
B, 
will be——< 


tion © 


If both 


parts of the 
13, beap->7= 
plied to'2, it 
will be — 


2aJ=CaD—RF.: 


C+D —B._. 


— . 


The latter part of the 14>; } 
T=9g 


— 


being reſolyed into gumber, will 


By the ſecond, 8b, andy 5%. E=9 
it is mnifeſt that — T 


By the third, 9 and 15". irg; A == 2 


| is manifeſt that — 


b) 
By the 4th, 5*b, 6", and the 3 laſt equations 
it is manifeſt that 4A or the firſt man had 2 
pounds : E the ſecond, 3 powrds ; Tthe third, 
9 ponds, which will anſwer the conditions in the 


Het ion. 


"Ys 


weſtion 10. A Fattor delivers 6 French 


Crowns and 2 Dollars for 45 ſhillings fter ling 5 
Alſo at another time he delivers g. French 
Dd 4 Crown? 
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Crowns and 5 Dollars (of the ſame Coin, and at 
the ſame rate with the former) for 76 ſhillings 
feerling ; the queſtion is to know the value of a 
French "Crown ; alſo of a dollar, in fterling 

money, 

7 Let the 45 $. ſterling mentio- 

ned inthe queſtion be — 

2 Let the 76 s. ſterling mentio- 
' {ned inthe queſtion be — RY 
2 Let the value of a French 

Crown in ſterling money be — 
4 | Letthe yalue of a Dollar ne 
ſterling money be | 
Then ac- 

cording to 

the queftion,> 56 Au2 E= B 

6 Crewns 

with3 dollars \ 

are cquall co 

45 $. VIZ. \? 

- Alſo ac- 

+ ] cording. to 

= - 19-0" Lf, 

renc pa _ 

| Crowns with 7 914 he brug 
5 | are 

&quall to 76 

faltimgs , ; 

| VIZ. 


> © -b 


pI 


0 


Il 


| 


| 


The 5. 


pliedro 2 it 
will be — 


If both 


parts of the 

| d®.be drawn 

| into 5 it will 
be 


' Ifin _—_ 
of5 Ein the | 
6%, there be 
taken thar 
Which is e- 
| quall there- 
unto, viz, 
J the latter 

rt 
5, the 6th, | 
will be redu- | 
| ced into this. 4 


of the 


The 10"). 


equation re- 


duced will be 
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2E 


2 


V 


| 
| 

d 5B—2C =12 4 
12 If | 


—B—6 A 


T2 


[ 


T3 


14 
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If both parts x 
of the 1 1*,be ap-(. FF = 2 REP 


plied to 12, it 

will be 
If the firſt part 

of the 12", be re- | 22 

Glved into num-f 6 5.1 d. — 4. 

ber, it wilt be — | 


By the firſt, 8th, jt, 
Hagen 45.43 4, = E: 
nifeſt that—— 


By the 34 4b, 13, and 14", equations, it 
is manifelt.that a French Crown was equal un- 
t6s, xd.and a Dollar equalluntog s. 34. 
Which'numbers will anſwer the. conditions of the 


Queſtion. 
Queſtion 11.T hree perſons diſcourſe f their 


mon?), 1m this manner; viz. The firſt ſaith tothe 
other two, if 100 ponnas be added to my money, 
the ſummewill be equall to both your, moneyes ; 
T he ſecond ſaith to the reſt, if 100 pounds be ad- 
ded to my money the ſumme will be equall tothe 
double of both yours ; The 34. ſaith to the reſt, if 
100 ponds be added to mine, the ſunime will be 
equall to the triple of both yours : The queſtion 
is bow many pounds each - perſon had. * 


12 


''x:Let 
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I Let x00 poxrnds mentioned in A 
the queſtion be —— * 
Let the firſt mans money be 4 
Let the ſecond mans money be  E 
Let thethird mans money be 1 
Then according 
to the queſtion, 
the ſum of the firſt 
and fecond 2q#a- 
tions is equall tof B+ A+ Ev7 
| che ſum of the 39, | 
and 4**. viz. 
6 | Allo according 
tothe queſtion,the 
+ fumme of the firſt 
and third is equall 
to the double © 
| the ſum of the 24, 
$ and 4*Þ. viz, 
7 | Alſo according) 
tothe queſtion, the 
ſumme of the firſt 
and fourth is c- > 
quall tothe triple | 
J 


413 


2 
3 
4 
3 


B&+E=2 A g21 


* 


Bal=3A%;8t 


of the ſum of the 
27, and 3%. equa- 
| 15015, VR, — 
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Ifghe 24. £qua- 


tion Be added to Ky 
CS nf NEG 


5, irwill be —.J - 
g | The 8*. by 
tranſpoſinion of E, Br2A—E—=Ayz1 


will be 


10; Ifboth parts of 
| the gf, be drawnp 23*44—2E=2A4+21] 


8 


ir Ifinſtead of the ) 
latter of 
6, the be taken 
| that which is c- 
q quall thereunto ” BygE= 2B + 4 A-2E 
viz.the x part of | | 
| the xotÞ. the 6. 
will be reduced ip- 
ro this, viz. 
ES bye Ba2A —1=A+E 


T2 


tra _ of 7, 
[a — 
33 | Kcach part of 
the twelfth beep” 3846A4—-31=3 A+;3eF 
[on into 3, It 
L 


will be— 
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14 | If in ſtead of the 

latter part of the 

7*), there be taken 

that which is e- 


viz, the firſt part 
of the 13"), the 
7", will be redu- 
ced into this — 


J 
15] The 11h, by 
equall Addition, 3E= B44 A 


and ' Subtratteon, 
will be— —— 


16; If cachpart - 


the 15*, be appli 
edro 3, it will be 
17] Therq®bye- 
quall Addirion & 
Subtrattion, =» 
he—— 
13 | The 19". ap- 
plied to 4, will be 
19 | The ſumme, Ml 


41 =2B46 A 


=. 2BY6 4 


— ——— 


> 


| the 16*,and 18h 
| will be — 
If the pas 


20 


ded to each part 
of the x9. ir will 


—_—_—__— 


quall thereunto , ? hn 


21 
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| firſt part of the 


22 


23 


24 


25 


| 


26 


| char 


20", there bee 


If in ftead of | 
taken that which 


is equall chereunto | | =; 23A*5Þ 
viz, the firſt part B+z2 AE, _ 
of the $8, the 6 


20'h, will be re- 
duced into this, } 
VIS — | | 
The 21, — 6B+ 12A —23 At5B 
ced, will be — 
The 22", by &-), | 
quall FS arralions J3=1s A 
willbe— | 


ed to 11 ,it will be 
The 1 part of } 
the 24>, being P 
reſofvedinto num- 91s © { 
ber this-will ariſe | 
VIg, 
From - the Grſt/ ba, or 
16th, and 25%h.> 4$553=E 
it will be manifeſt, © 1 


— 
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27 | Alfofrom the firſt 18th, I Fg 14 
25. it will bemanifeſt thaz — EF 3 = 
By the 24. 34.4*Þ, and the 3 laſt «£quations 
| it is manifeſt that the firſt Afar had's ;5 tb. the 
24. 45 tb. andche 34. 63 tb.” Which three 
numbers will anſwer the conditions in the gue- 


ſtion, 


Queſtion 12.:.Tf 100 be given ts be divided 
into 4 ſuch parts, that the firſt part being in- 
creaſed with 7, the 254. part leſſened by 7, the 24. 
part multiplied by 7, and the fourth part divi- 
ded by 7, the ſumme, remainder, Produtt and 
Duotient may be equall between themſelves, 
what will be the parts ? | 


1 | Let 100 ( mentioned in the 
|] queſtion) be—- | 
2 | Let7 ( mentioned in the que- 
ſtion) be — :.. "8s 
2 Let the 1, part be — > 
4 Let the 24, part be — * 
5 Let the 34. part be — > 
6 | Lettheq®, part be . 7? 


f 
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7 | According to the que-) 
ſtion,if 7 becdded 2 the dl 
| > = and Fay ates 

om the 24.the /zum | Bo Af = Kam 
| the rewainder will be e my 
quall; therefore the {am 
of the 2d. and 34.equati- 
ons is equall to the q*h. 
iſe by he 34 viz. 4 
8 | The 7th, ,fquatio 

by wanþefoles * "Fo 2B*YA=E 

| will be — — 
9 According to the? 

| Queſtion, it the third | 

part bee multiplyed by 

7, the Produtt will be 

—_— to the [umme | | 

7, and the firſt part, > BY A=BI i 

therefore the /umme 
7 the ſecond and third e-|' 
| quations will be equall 
to the Refangle under 
the ſecond and fifth, 
VIg. J 


wo If both parts of the By 4 


Ce ——.., 


* 


ninth be applyed co B, it =7 
will be — F _ 


| 


| 


t1 According 


II 


'I2 


I3 


| the fourth part be divided by 7, 
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| According to the queſtion, if 


the quotient will be equall to the | 
ſumme of 7, and the firſt pare, |  . 
therefore if the ſixth equation be 2B A = F* 
applied to the ſecond, the quo- 
tient will be equall to the ſumme 
of the ſecond and third equa- 
tions, Viz, — J 

The 11", 2qzation —_— Bq+BA=0 


'F oraſmugh\ 


as all the 
parts are > 
equal to the 


1 »hole,there 


fore theſum 
of the 34. e- 


quation,to- 


—— .._—__— ere o. 


gether with 2B Ay2Bqy A+B +Bo AyBc Ae 
the T parts B 

of the g*Þ, 
10, and 
I2t, ll 
bee all 
to the fil ES | * 
o/Equati- 
nn _Þ | 


r5 


420 - Queſtians reſaluedby Appendix, 
14 | The 13. 


reduced CaB dra Byt de BRBy de = BC 
will be-- 2 
If the gout __ | 
ved into numbers, f EH 
the numbers added, it 64 A + 448 =700 
erg edgy fon 
tion of 4g8 will be—— 64 A'= 252 
If both parts of the 16". be FRY” 


applied to 64, it will be — 
By the 2%, 8, and 19%. id gp m1 

will be manifeſt that— =: 
By the 24. xoth, and 17. it ROT” 

will be manifeſt that ——- Eu” + 


By the 24. 12, and 19", it SIE NESS 
will be manifeſt that——— DP 202 

The latter parts of the 4 laſt equations ave the 
numbers ſought, which will antwer tha conditi- 
ons in the queſtion, 

Queſtion I}. Certain N obIenwen heing diſpe- 
fed t take their pleaſure in a Pregreſſe, carried 
with them a certain number of powngy, vide enery 
one as many pounds 4s the othex, and, fa many 
Noblemen as there were, ſo many fearvants bad 
each Nobleman to attend him ; Al/a thi number 
of pound: that each Nobleman carrigg. was done 
ble the number of all the ſervants, andthe (unmet 
of all their wone) was 3456 ponnds : The Fon | 

708 
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ftion is, haw many Noble men there were, al/ 
how many pounds each carried with him ? 
1 | Eet 3456 (mentianedin the guns B 
2 |} Leer the number of Noblemer be > 4 
3 Then according to the queſtion, 
{ the number of ſervants attending & A 
each Nobleman will be alfo—— 
4 | It is alſo manifeſt that if the ſe- / 
| cond equation bee 4rawn mto the > Aq 
| third, ic gives the number of all che 
ſervants,via, | J 
5 | And fince by the queſtian, the 
double of the number of ſervavt. 
was the number of pownds which? 2 44q 
| each Nobleman had : therefore th 
fourth equatien draws into 2,gives 
the ſaid number of pounds, viz. 
6 | Iris alſo manifeſt, thatif the ſe) 
| cond 4quation bee drawn into th 4 
| 5, the rectangle will bethe far off * ** 
pownds which all the Noblomen 
| had, Vit, | J 
9 | Butbythe firſt equarion ir isma- 
nifeft; that rhe flanmne of pownds>, 1 ip | 
which all the Noblemen had, was, | 
B, which muſt be equall tothe 6%. | 


4quarion, Vit, 


Ee 3 


AY 
.$ | 


$ The 7. equation being ap- B 
plyedto 2 it will be $4 - pantie” 


The C#be root of . that is, I "2 NOK 


Queſtions reſolved by Appendix. 


2 


1728 being extrafted, it will be 


From the 24, 34, 5®. and gih, equations it is 
maniteſt that there were x2 Noblemen, and each 
had 288 poxnds ; Allo cach Nobleman had 12 
ſervants to attend him, 


Queſtion 14, If 4950 Souldiers are to bre 
ſet in battell in a reflangular Figuren ſuch 
manner that the number in File way be to the 
number in ranke as 1 to 2, how maxy Souldiers 
are to be placed in Ranke, end bow many in File? 


Or whi 
ther wi 


<h i the ſame i in effet, a Rectangle roge- 
th the propertion of the fides ts given to 


find the ſides. 


Let 4050 or the Rectangle be . > 
Let(x )che leſſer term of the Pro-2. ,, 
| portion be. £ 


Let 
4 | It 


Proportion be 


B 
$ 


(2) the greater terme of "+ 


the leſſer ſide unknown,or the Z 
A 


| number of mentobe placed in File 


be———— 


= 
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5 Then according to the queſtion, 
As 1isto2, ſoisthe number in 
File to the number in Raxke zthere- 


A 
foreR. S' ; A = ſo the tum- 


ber to beſet in Rank or the ones) 
fide will be 
6 | Multiply the leſſer ſide by the/ 
greater, viz. draw the fourth equa- 
tion into the fifth,” fo will the Pro. 
duct be 
7 Since the Factis or Product of 
2 ſides is equall to the Recrang/ 
made of them, therefoxe the fixt 
e/Equation is equall to the firſt, 
'ViRs Tt fo 
. The ſeventh equation redu- 
ced is — 
9 If both parts of the ſeventh 
be applied to S it will be — 
The ninth reduced into pro-tT , 1 
portionalls will be — N .R 


wy 
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SA 


| — _— 


R 


SAq | 
R 


SAq= RB 


_ RB 
: * 
' 'B, Aq 


T he 10", equation in words ts the following 
T heoreme, viz As the greater term of the propor 


tion given us to the leſſer, ſo is the number of 
men to be ſet in battell, (or the Rectang 


ſquare of the leſſer ſide (whether it be 


le) to the 
Ranke or 


File)and conſequently the ſquare root of the ſaid 
fourth proportianall is the leſſer fide '; If the 


Ee 3 


greater 
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greater ſide had been A, then the Theoreme 
would have been as followeth. 

As the leſſer term of the proportion given is 
to the greater : ſo is the Rectangle (or number of 
men to be ſet in battel!l) to the ſquare of the 
greater ſid:(whether it be Rankg or File) and 
conſequently the ſquare root of the ſaid fourth 
proportionall is the gheater fide. | 


Illuſtration. 


The 16", eAquation reſolved into numbers 
| will be as followeth . 


I. As 2 —1 — 4050 (2025 (45 Men in File 
. As 1 —=2 — 4050 ($100 (90 Mes in Rank 
T he proofe — 4050 


Or when one of the ſides is feund by the pre- 
cedirng Theoreme, the other may bee found by 
Diviſion, vits 

4050 4050 


= 90 Or 


0 


45 90 
Oneſtion 15. There are three numbers in Ge- 
ometricall propertion continued, viz. the mean 
CO —_ 15 24, and the ſum of the extremes 
s SO, what are the extremes ? 


5 
1 Let 
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I | Let 24, { the meas proportionall ) 0 » 


O——_ Mo — 


2 | Let 80 (the ſum of the extremer) ) + 
be a | 


Let the /e(ſer extreme be — A 
4 | Then ſubtratting the /eſſer ex- 
treme from the ſumme ofthe e2-/ 
tremes, Viz. the third equation C4 
from the ſecond, the remainder will 
be the grtater extreme, viz, d 
5} The Produtt of the extremes, 
( viz. the third e/£quation bam A-Agq 
| into the fourth) is — 
6 By 20 eq Enclid. E- 
lem.che $*, equation } 
equall to the ſquare ofC©A — Aq == Bg 
the firſt, viz, — 
Wherefore by Rnle 'T, in page 387 it will 
be as followeth, viz, — 


.C Cg 

— Ju; —- Bq:* A thelefer extreme 
2 4 . | 
C Cq 

— +Jn:; — - Bq: = A thegreater extreme 
2 4 


Which T heorewe in words will bee this ex- : 


preſſed, viz. 


Ee 4 If 


2 


3 


I, 


' J by the 34, is —_— 
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Tf half the ſumme of the extremes be leſſened 
by the Square root of the remainder found by 
ſubtratting the Square of the meane from |; of 
the Square of the ſumme of the extremes,it, gives 
the leſſer extreme : Or half the ſumme of the ex- 
tremes increaſed with the Square root of the re- 
mainder found, &c gives the greater extreme- 

By which Theoreme, the extremes will bee 
found 8, and 72,ſ0 that the numbers 8. 24. 72. 
are continuall praportionalls,the Mean being 24 
and the ſumme of the extremes $0, as was pro- 
pounded. | 

OD neſtion 16. A Merchant buyes clothes, 
and ſelleththem at 17 5, 1b. the piece, and gainerb 
in 100 Ib. as many pounds as he paid for one 
piece ; the queſtion 1s what he paidfor a Cloth ? 


Ler 100 fb. mentioned in ? 


the queſtion be — , 
Let 17 * f6. mentioned in the C 
A 


queſtion be 
Let the gaine of one Cloth 


be £ 
Then ſubtrafting the gain of 
a Cloth from all the money re- 
ceiyed for a Cloth, the remain- 
der will bee the firſt coft of a wml 
Cloth,v;z. the 24. equation lefleY 
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EE Again, 'as the firſt coſt of a 
| Cloth istothe. gain thereof, 2), y 


is x00 th.to the gain thereof, 


B A.(C—A 
viz C— A, * *c=4\ 
[ fo the gain of roo tb. will be — 
6 According ro the quelti- 
be. _— fore br ES 
equall ro the firſt coſt ot a 
Cloth, rite Zac eh. 2-C = C—4 
arc will bee equall to C-A 
REM 
7 _—_ 6, £qu;- 
tion reduced, = BA =Cq-2 CAv Aq 
be — —— 
8 The 7. 


tranſpoſitions we 
be 


bY p.4 +2CA- Aq=C9q 


And by Rule | in pag. 387 it will be as 
followeth : 
By2C Bq+4CB+*4Cq 4 
a—— - | EIN) Coq: TA 
2 
By which T heoreme F., gain of a_Cloth will 
be found 2 + 1b. which being ſubtraſted from 
17. * i>. (the price for which a Clorh was ſold? 
leaves 15 th. forthe'firſt coft of a Cloth, as will 
be manifeſt by the following proportion. 
15mm ZE nm 20G ( I5 


Dueſtion 
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neſt ion 17.4 certain Nobleman sntendin _ 
10 make 4 Garden of pleaſure, gives diveltions 
10 4 Survey to lay forth 11 Acres in hug 
Square, whoſe length may be 44 poles, and 
breadth 4o poles ; Moreover, he deſires to have 
3 Acres in a pend,to lie in another long Square 
within the former, and in ſuch manner that 
there may be one and the [ame parallel diſtance 
between the ſides of the long Squares : T he que- 
fron 1s to know the length and breadth of the 
poya, alfo tht ſaid Parrallell diſtance ? 


B —— C 
I =” dF. 
410 480 | 
j - 
A pz 
Let BC or AD(44)the length of 
the greater long /qware Wc 5 «4 
Let BA or CD (40)the breadth : pu 
of the lame long [quare be—— 


3 Le 


5 


| 
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Let the Area of the poxd of inte» 
riour long ſquare, viz. 3 Acres, or 
480 Perches be——- 


| 


VI» - 


The retan- 
ole under the 


KF, ise 
the doub 


Ler the parrallell diftance EF, or 
HF he —— | $ 
Then it is manifeſt that the length© 
of the interiour long ſquare, vs, 
uall ro IH or BC, lefſe b 
c of the parrallell diftance 
HF, therefore the firſt equation 
lefle by the double of the fourth is 
j the length: of the interiour long 
ſquare, viz. 
It is alſo manifeſt that the breadth 
| of the interiour long Tquare vsz. 
FG is equallto EL or CD leſſeby 
| | the double of the Parrallell di 
| EF, therefore the 29, £quarion lefle 
| by thedonble of the fourth, is the 
breadth of the int 


criour long ſquare 


429 


D 


A 


y 
| B. 24 


GC- 2 


fifth and fixth>BC - 2 BA -2 CA +4 Aq 


e/Eqaations, 


. 
Is m—_ 


IO 


1 


II 


| 


430 Aueſtions reſolved by Appendix 


The": 4,1 
equation \ 
Deng. = A- | 
rea of the in- 3 
teriour long ?BC-2 BA-2CA +4 Aq—D 
ſquare is e-| 
quall to' the 
third, vis, 3 


- The $6.2 | 
by ref CRC: =2BA+2 CA-449 


tion Will give 


this — 4 
If both | 
parts of the BC. 
ninch be'ap GC D.; BM I 
plied to 4. it Fs No ry on 7 


ny A n page 387 it will be as 


B+C *' Bq-2BCa4Cqu#4D 
Ju: - L—_—— 
4 16 
Which Theoreme will be thus expreſſed in 
words, Viz, 
Tf of the ſumme of the length and breadth 
of the greater "f [quare þe leiſemad by the 
e 


ſquare root of 74 of the Ag fregate of the qua- 
| aruple 
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druple Area of the interiour long ſquare, and 
the _ of the difference between the length 


and breadth of the greater long [quare,jt gives 
the parrallell diſtance between thews. " 


By the aforeſaid Theoreme the 
parrallell diſtance will be found — 10 
: Alſo from the firſt, fitth; and 

3 | ewelfthir will be manifeſt that iFX 


12 | 


| the-length of the interiour long- *4 ll 
ſquare 1$— AF, | 

14 And from the ſecond, fixth, and ''q 
twelfth it will be manifeſt that F bo | 


the breadth of the interiour long | 
ſquare is — | | 
Laſtly, the ProduR of the thire: | 
reenth and fourteenth isthe Ares of I, ,g, | 
pr interiour long ſquare or pond;( 


VIE. | | 


15 


By 
Dneſtion, 18. 'There ts a right-angled Tri- 
angle AB C whoſg Avea is 40; and the Peri- 
. meter or ſunome of Al the 3; ſides is alſo 40, what 
are the ſides ? | = 


| Preparation 
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Preparation. . 
7 


In any = Triangle, the Semi=perimeter 
multiplyea by the Semidiameter of the Inſcvi« 

} bed Cirele produceth the Area of the Triangle, 
ard conſequently if the Avea be divided by the 
Ses:i-perimeter, the Yuotient will be the Se- 
midiameter of the inſcribed Circle: Soin the 
afarelaid T riaxgle it is manifelt that if D E 
(the Sewidiawerer of the Inſcribed Circle) be 
mukiplyed by the halt of BE, the Product will 
be the Area ofthe Triangle D BC; Allo DF 
multiplyed by © of 4 C produceth the Area of 
the Triangle A DC; and DG multiplyed by + 
L of A B produceth the Area of the Triangle 
B D 4; which three Triangles are equall to 

' the Triangle ABC, 

Atoreover, 
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Moreover, by the afore ſaid Diagram it will 
be manifeſt that in any right-angled plain T ri- 
angle, the Diameter of the inſcribed Circle us 
equall to the difference berween the Hypothenu- 
fall and the ſumme of the ſides containing the 
right angle, Far CF = CE and BG = BE, 
thereforeC F+BG=—= BC. Alfoir &s mank- 


ft ifCF+4BG (= BCthe Hypookonnye | 
be ſubtraſted from CA + B& (t pam.ay' 


the containing fidex ) the remainder will bee 
FA+GA=DG+DF=tho Diamerer of 


the Inſcribed Circle ; which promſ[ve bei 
obſerved, the Hypothenuſall of the eHa>. 


Triangle wilt be found 18, and the ſame of 


the containing ſides, 22, For if 40. the Aves 
of the Triangle be divided by the Sewiperime- 
cer 20, the quotient will be 2 for the Semidie- 
meter Of the Inſcribed Circle ; therefererthe Di- 
ameter is 4, which being ſubtrated from the 
Perimeter 40, the remainder ig 36;'whoſc halfe 
is 18 for the Hyporhennſat BC, which fubxra- 
Red from 40 the Perimeter, leaves 2» for the 
ſumme of the contaming des, then prececyl od 
fd tha faid /ides as followenh, vic. uh 

Ler BC(18) the Hypothenuſal be > + 8 

Ler 22 the /x1mme of the Poo o - 


wg ſides AC, A B, be — 
Ler one of the containing —_ A 


|be—— 
4 Then 


; 
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= Then it-is manifeſt that the 
ſecond equation lefle by the = 
is the other containing fide, viz, 
The ſquare of the firſt £qua- 


| £10, Is ——— 


6 | Theſquare ofthe third is — > __ 

7 Acer rt Cqu-2 CA + Aq 
The' ſumme 

of the fixth wi Cq—2CAv 249 
ſeventh is — 

9 | By47e1E«- 

clid. Elem. the 

eighth I Cq—2CA+42 Aqe=Bq 


is 


IO | The hinth by 
tranſpoſition, (Cq — Bq=2CH — 2 Aq 
willbe— * 5 


xI | If bothparts 
| of the tenth __ Cq — By 
applyed to 2 ie 
will 


— 


—= CA — AF 


2 


12] Andby Rwle Lit page 387 it will be as. fol- 
loweth : 


a 56 
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2 Bq-Cq_ © | 
1C,+ Js: : = A (the greater ſide) 
4 | 
2 Bq-Cq 


tC-Ju: 


: =C> A (the leſſer fide ) 
o * 


Which Theoreme will bee thus expreſſed in 
words, wiz; If halfe the ſumme of the contain- 
ing fides of a right angled plain T riangle; be in- 
creaſed with the ſquare root of * of the remain- 
der found by ſabrrafting the ſquare of the ſaid 
ſumme from twice the ſquare of the Hypothenu«= 

ſal, the Aggregate will be' the greater contain- 

ing fide ; Or if half the *[umme of the containing 
bas be leſſened by the ſquare root of ® of. the ye» 
mainder found, 0c: it lenves the leſſer comtain. 
ing fide. , 

By which Theoreme, . the greater containing 
fide of the aforeſaid Triangle will bee found 
11+ 41.0r 17. 403124 &c.and the lefler con- 
Pg —_ fide will bee found 12 — j 41 or 4: 

+5 9657 5zKc. | 


"FF - Unſteato 
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Illuſtration Arithmeticall. 
The H [ypothenuſal B C—18 


The Baſe A C -——— 17 - 403124,7C. 
T he Perpendicular AB — 4 . 5$96875,0c- 


The Perimeter —— 39 - 999999 


The Baſe AC—————17 , 403124, 
Half the Perpendicular AB- 2. 298437,0c 


The Area —— 29. 9999.0 c. 


Whereby it is manifeſt, that the Area of the 
aforeſaid Triage is equall to the Perimeter, as | 


was und 

"Dreſtion 19. The Hypethenuſal and Area 
of 4 = angled T riangle being known, to find 
the fraes. 


& 


I tthe Hypothewnſal be — | > H 

2 | -Letthe Areabhe — > C 

3 Since the double Ares is equall 
to the RefFangle under the Baſe and 
Perpendicular ; therefore the Re-> 2 © 
Cangle under the Baſe and Perpen- | 
di ar 1$— | 


4 Let one of the ſides containing? A 
4 he'xight angle be — $ 


;n 


| 
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5 


7 | — | £ Hq 
5 | The ſquare of the fourth equa+ ts 
ton is — 
8 The {quare of the fifth equari-2 4 
{ on ig— ” | 
9 The ſfumme of 
the 9 and 8h oy Aqq + 4c 
hong cyrny Aq ; 
B 47 e 17- 
= | Exch Elem. ted | 
8th, 4quation iSe- Aqq +4C9 
| quall co the 44 _ — = Hq 
hay <p DH Agq 
11} The 10%. eque-) 
tion educe 8 —{ Aaqgq +4 Cq= Hq Ag 
3} The .123n, bYY pins. | 
. { tranſpoktion of 4Cq= Hyg Ag» 449 
| Agg will be— 


437 
Ir is manifeſt that the ReRangle) 
or Produt of two numbers being 
divided by one of them, the Quoti- be 
4 cnt will bee the other ; therefore if >—_— 
the third 2quativn be applicd tothe I 
reg; the No ros = be the 0- 
containin eo 1 
| g the Triangle, 


viz, 


J 
The ſquare of the firſt equative ). ; 


13) Andby Rulc I. in page 3$5 i will bee as 
followeth, — | 


Ft 2 Hg 
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Hq Hqg 

— 44 u; —— —4Cq:—- Aq the ſquareof 
2 4 the greater ſide. 

Hy Hqq 4cq 

mn d i; = = 4 Cq: — —— the ſquare of the 
2 4 | Aq leſſer ſide. 


Which T heoreme will be thus expreſſed in 

words, Viz. 
If Balf the ſquare of the Hypothennſall be in- 
creaſed with the ſquare root of the remainder 
fonnd by ſubtratting the quadruple of the ſquare 
of the Area from * of the Biquadrate of the Hy- 
pothenuſal,t gives the ſquare of the greater con- 
taining fide, and conſequently the (quare root of 
the [aid aggregate us the ſaid containing ſide: 
Or if half the [quare f the Hypothen.be lefſened 
by the ſquare root of the remainder found, &c. 
it gives the ſquare of the leſſer containing ſide; 
and conſequently the ſquare root of the laſt re- 
mainder us the leſſer containing ſide : So if the 
Hypothenuſal be 5 and the Area 6 the greater 
containing fide will be. found (by the aforeſaid 
T heoreme )to be 4,and the leſſer containing ſide 3+ 
Queſtion 20. There are 3 numbers in Geo 
metricall proportion continued, the mean propor- 
tionall being 24, and the difference+ of the ex- 
rremes #5 140, What are the extremes ? _, 
I 4 
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KF | Let the mean TIDY ” 
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nall he—— 
2 | Let 140 the difference C 
the extremes be 
3 Let thelefler exzreme be — ', 4 
4 Then if the difference of che 
extremes be added tothe leſſer 
extreme, the ſumme will be the f 
eater extreme; therefore the 
umme of the ſecond and third 
equations is the greater ex» 
treme, viz, | 
The Rectangle under the 
Extremes, Viz. . third £quz- CA + Aq 
tion drawn into the fourth is SxU_U 
6 By 20 e 7, Exclid. E- 
| lem. the 54, equation is 
equall to the fr of 
the firſt, viz. 
# Wherefore by Rule II. in page 388 it will 
be as followeth : 


Cq C 
J un: — +4Bq: — —= A 

4 2 

Which Theoreme in words, will be thus ex- 
preſſed, viz. F 

If the (quare root of the ſwmme of * of the 
ſquare of the difference of the extremes, and the 
F f 3 fe quare 


C4 


T 


2 
3 
4 


_ - 
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ſquare of the mean proportionall be leſſened by 


half the difference of the extremes, the remain- 
der will be the leſſer extreme. 
So by the ſaid Theorem there will be found 
for the leſſer extreme, which added to 140 
Che difference of the extremes) gives 144 for 
the greater extreme ; and therefore the numbers 
4 + 24+ 144- are continuall proportionalls, 
the mean proportionall being 24, and the diffe- 
xence of the extremes 140 as was propounded, 
Queſtion 21. A Fattor buyeth certain pieces 
of Sattins and T affeties in ſuch ſort that a yard 
of Sattin coſt more then an Ell of T affety , allo 
2 yards of Sattin together with three Ells of 
T affety coſt 51 ftillings, and the difference bi- 
eween the ſquares of - the price of a yard of the 
one, and of an Ell of the other was 176 s. The 
gry 1s to know the price of a yard of Sattin; 
7 0 of an Ell of Taffety ? 
Let the 5x s. mentioned jn the 


queſtion be — 
Let the 2 yards of Sattin be > 
Let the 3 Els of Taffery be > 


Let the 196 s. mentioned in 
the queſtion be—— 

Let the price of a yard of Sat- 
tin be— X 
Let the price of an Ell of 
| Taffety bew— C 


i 
| 
| 


t > Q 5Q t 


Chap. 7. Algebra in Species, ar 
7 | 1f( according tothe _— 

| the ſecond equation 

| intothe fifth, ir gives the —_ CA 

2 yards of Sattin, VIE — 
$ , Allo according to the queſtion, 

if thethird zquation be drawn in-C DE 

ro the ſixth, ir (gives the price of 3 

Ells of Taffety, VER ebb 

The fifth zquation ſquared, is 4 
the ſquare of the price of yan 7 
| Sattin, Viz.— 

The fxth quation ſquared, 8&- £g 
the ſquare of the price of an Ell 'ef 
Taffety, viz. 

Since a yard of Sattin) 
coft more then att Ell of 
Aq —Eq 


IQ |. 


ba 


Taffery, the ninth zqua- 
tion lefſe by the __ 
bee the difference of the 

ſquares of the price of a 


Ei: one,and of an 


Ell ofthe other, viz. — | 
a According to the =" + 


| _ CR ;— & 

quares of rice 0 _— 

4 tal of the cais,andef' Aqo Eq =E 
ll of the other is 76; 

| | therefore the x 1, isequal 


to the 4:Þ. viz. 
Ff 4 3 Alſo 
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13 Alfo according 

| ro the queſtion, 

(the ſumme of the 

| | ſeventh and eighthp C.4 + DEE B 

'x Zquations will be 
_ to the firſt, 


14 "The thirteenth? - SOT 
zquation by trank- $:D pg —= B'— CA 
poſition of CA, 
will be — 

15 | If both partsof _.B w__CA' 

the fouccath bee + D' 

_— ed ro D it | 


16 The quare} " Bq. - 2 BCA R Cq Aq 
of the 15 Fq= y 
| willbe— 2 
t7 Ifin ſtead) * 
 qof Eq in the 
j1i2®, you 
take that wb 
is equal unto _ 
ſi) the lat- 41 Dgq 
ter part of. 
the 16*), this | 
_ wil} 

ariſe,yiz, 


Dg 


Bq-2BC AuCq Ag 


_— 
— 


\84 


18 


19 


20 


21 
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| Ther7®, 


reduced > AqDq-Bq*2 BC A-Cq Agq—= Dq& 
= 


Ther$*, 

by tranl- 

7 pag AqDq*2BC A-Cq 44=DgGuBq 
or - Iv | 

will be 

If both 

parts of 


the 19, 


be appli- 28C4 Dqe+ Bg 
| ed = 4g+Þ- = ye? 


Dq-C4 Dqcq Dicy 
it-will be . 


known 


quanti- 
ties of the 
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2 


| page 388 


23 


«> vs 


: * - 
—_—_———— 


And by? 
the Rule | 
II.'in 


the price > 


of a yard 21 uns 12622 4 $37 — 
of | 


z= A = Is 
will bee 
found | 
I5$. 95+ 
Alfo from the firſt, ſecondythird, 
ſixth, 1 5®.and 22. qguations the), _ 
rice of an Ell of Taff&y will bye =? 


a #; $. V8&, , i olainTri 
weftig 22. In a right angiea plan {rr 
angle, there being given L: Baſt rogether with 
the ProduFt of the Hypothenuſal and Perpend;- 
cular, to finde the Hypothenuſal and ee 
cular ; 

Let the Baſe be —— 
thenuſal and Perpendicular by _ 

Let the doo be— > 4 

It is manifeſt that if the Pro- 
du& of 2 numbers be divided by 
one of them, the quotient will bee 
the other, therefore if the 24. e4qHar 
t50 be applied to the 3%. the quori- 
ent will be the H Ss 


IE 


The ſquare of the Hyporhennſal T Cq 
. yiz. ofthe 4. equation is— Sr 
6 | The ſquare of the Baſe, viz. of 
the firſt equation is — 0 Bq 
7 | Theſquare of the Perpendica- C Aq 
lar,viz. of the 34. equation is — 


$| Thelummeofthe 6, and 7; Bq + Ag 
a_— $—— 
9 By 47 ce 1. : 
| Enuclid.Elem.che 3, Hs ts top 6 
equationis equall toC ©97 £7 = p* 
the 5Þ. v;z. dh 


tof Theg!h. equationd Bq Aq * Aqq= C9 
reduced, will be — | 
| + And by Rule II, in page 398 it will bee as 
followeth, viz. AS 


| 
_. BJ | 
| is: + Cq: — ——= 4 
« + | 


Which Theoreme will bee thus expreſſed in 
— fke f /a = 
If the [quare root of the ſumme of * of the Bi” 
= of the Baſe,and the ſquare Y % Pro- 
adult of the Hypotbennſal and Perpendicalar, be 
leſſened by half the ſquare of the Baſe, the re 
mainder will be the ſquare of the Perpendicu- 
lar, and conſequently the ſquare root of the [aid 
remainder will be the Perpendicalar. 
$0 


< «= 
— ———— 


6 
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So.if the. Baſe bee 33and the Produtt of the 
Hypothenuſal and Perpendicular bee 20, the 
Perpendicular will be found ( by the aforeſaid 
Theoreme)to be 4. Laſtly,the Bale and Perpen- 
dicylar being known, the Hyporhenulal, will be 
found (by the 47 e 1. Euclid. Elew,)) to be 5. 

Queſtion 23, A Merchant buyes two ſofts 
of linnen-cloth, yiz. go Ells of one ſort together, 
with 40 Ells of a worſer ſort for 4.21b. and he 

finds that in laying forth 1 pound wpon each ſort 
he hath * of a yard more of the worſer ſort then 
of the other ; The queſtion is what a yard of 
each ſort did coſt ? 

Let the 90 Ells of the better __ B 
Dem —— 

Let the 40 Ells of the uns C 
ſort be— 

Let 42 tb, :the full coſt of bobs D 
ſorts -be | | 

Letthe number of Ells of the & 
better ſort bought for x ih, be — 

Then according to the queſtion, . 
the nuryber of Ells of the worſer> 4 *: 
ſort bought for 1 1b. will be — 

Find the full coſt of the worſer ) 3 © _ * 

3-C 3 A+1 


| ſort,viz.fay, A+ 1; \ Co —— 


3 AtF1 


4 So thefull coſt will be — 


7 Fihd 


b 7 


$ 
} 
| 9 
1 

19 
#? Il 


Chap. 7. 


Algebra in Species. 
Find the full coſt of the better 
B 


447 


B 
2 BS" 
| 4 
So the full coſt will be - — 

The ſum' | 
of the fixth 
and feyenth 

HAtions 1s 
- full coſt 
of both ſorts, 

According 


ſort, yiz. ſay, 4. 1 


3CA + 3BA4B 


3 Aq * A 


colt of both o3.C 4+ 3B 448 
42 tb.or D.? 2 124.4 ay 
therefore the | 


| $*Þ, 2quation 
| is cquall to | 
| the 34% viz, 


The ninth 
| £quarion ed CAt3B AeB =p os ac ha 
| duced is——— 

The tenth 
by mn age? | | | 
tron © —» - 
FYTF, Ganatianebtios 
ol Hurka | Yy 


12 I 
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I 2 | If both 


applied to. \ 3 D 3D 
3 Dir will be 


The 12*, 
being = | 
uno A E _ A = s 
* number and/. 7 
reduced willy 
be —- 


{ Wherefore 
y Rule TILE ,» whe 
[rep 1996 21 + wr 77 A=z 
it will be — 
the fourth and 14. equations it is mani- 
ifeſt that thenumber of Ells boughe for x tb. of 
the better ſort was.3, and conſequently by the 
queſtion, the number of Ells of the worſer ſort 
bought for 1 th. was 3 5, whence by the Rule 
of 3 i will be manifeſt that x Ell of the better 
ſort did coſt6's. $d. and r Ell ofthe worker 
ſort, 6s. which two prices will anſwer the con- 
ditions in the queſtion. 
Queſtion 24, Two Merchants,viz- A and B. 
enter into company, A. puts in a ſumme of mone] 
for 3 moneths, and B puts in go ib. morg then A 


y menerhds, they gain ro 140 th. where- 
Fa takes ſo mach chat if6o i6. be added wir, 
4 


———_—_——_ - 


Chap. 7. 


ſtock and gain of each Merchant ? 


T 


2 


3 


$7 


Let 3 (the number of moneths B 
bel to the firſt Mercanes 
Rock) be— 

Let 5o 16. ( the difference of + 
their fiocksbe).— 

Let 5 ( the number of moneths{ 1 
belonging to the ſecond Mer- 
chants tock)be —- 

L140 bb ( the rorall gain )2 F 


Let 6o TI. ( the difference be- 
rween the firſt Merchants ſtock and U 


6 


9 


his gain) be 


| Let the Rock of the firſt Mer-0 4 


chant be— 
Then will the furmme of the ſe- 

cond and fixth 4quatiens, bee the 

ſecond Merchants Rock, 2iz.— 
The Re&tangle of the firſt >; 


fixth equations is the Product 


ed by his time, viz, — 
+ Þ + 


Rectangle of the third and 


of the ſecond Merchants Gtocke 
multiplied by his time, yiz.— 


wy 
: 


Algebra #n Species. 449 
the ſum will be equall to the ftoeck wherewith be | 
entred company ; T he queſtion is, what was the [| 


Cy 4 


the firſt Merchants Rock multipli- #6 | 


ſeventh £quations is the = DC#DA 


10 Since 


10 


Il 


I2 


3 
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| Since(according to the Rule of | 
Fellowſvip) the ſum of the eighth 


ninth equations is in ſuch 


| Proportion to the eighth as the 
q fourth equation is to the gain of 


” FRA 


the firſt Merchant, viz. ey 


DC4DA+SBA.BA : : F, FBA 
DC+DA+BA 
therefore the gain of the firſt 
Merchant is — J 
The ſurmme 
of the ffthZ3FBA+ GDC+GDA4GB A 
and tenth 4 DC + DA% BA FEY” 
quations is 
Accord- 
ing tothe 
eſtion | 
IF:!FBA+GDC+GDA*GB A. 
muſt bee - ————— 1. = ff 
equall to DC+DA + BA 
the 6, 
Viz. J 
The 
22th, 
redy- 


ced (rp AtGDCa&DdaGRA=DAtDA34EAy 


14 The 


Chips 7. ky greyoneg 2. 457; 
145 The Ty Va, 


WY. 2-408 84 SER FR. MORIN 


Wi 1, 


plied 30. D+B 


be—_£ — R * — - % 
16 The I th, reloly : L Lewd 
| into numbers will be- $4923 4 = 1875 
Whetefore by R#le III, in page 389 the ya- 
We of A ti frd MeFchants tb. V8 Let 
fount! 160i: tiats-wiiith if Fo i 
the ſwhirie will be 158 5. for the Act of the 
. fcomd Me#chndry there wothitly 18 fir ths Rule 
&f Fellowſhip with tine, the gat of 'Uik firſt 
Merchant wilt by fottted 49 bib. 4 I zit of 


the othiet will be fottad tos fb; hers 
vi rv eons g nh 
36D 


tet ion 25. Theve is a Trapettd 
| which hath two parallel fi _ viz. A Daw _ 
Gg 4 


— =_ _ y—_—_ 
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/ and all the foure ſides are khnowne, viz. 

AB, 40|BC21-]| CD, 26| and AD.'63: 
"The afion®s ro know the ſuperficial Content 
or Area of the T rapeXxtum, 


Preparation. 


If the fides A B, D C 'becontinued untill 
| they meet inthe point Z,there will be two equi- 
angled Triangles, viz, EBC, E AD, whoſe 
hides are proportionall by 4. e 6 Exclid. Itis | 
alſo manifeſt that if the Ares of the Triangle | 
EBC be ſubtracted from the Area of the T ri- 
angie E A D, the remainder will be the Area | 
of the Trapezinm A BCD, which premiſles be- | 
- 4 the Analyſis will be. as follow- | | 


VIRs 
x I«t 


hap. 7:-/ Algebra in Species, 453 
Let AB, (49) bem— > 
Ler-BC.(ar) be=—'1 > 
Leti GP (26) be-—» > 
Let AD (63) be——- > 
Letthe continuation BE be — ® 
Find a-fourth proporrionall un-) 

to the ſides EB, BC, EA, viz. | 

reſpet being had unto the | 

Symbols, it will bee 4. C * * > F” 

CA+CB 

A + B* So the fourth 

A 

proportionall is —— J 
Foraſmuch as the m-) 

angles EBC,E A Dare 0 

equiangled; therefore the> C4 + CB 

fixth e/Equation muſbbe'\ 

equall tothe fourth, iz; - A 


The ſeventh redaced, pI "yan 
will be —-, CE TEINS 
The eighth by "ma, T1 " 
| ſition of CA will be -— Mo FA-CA 

If both parts of the? CB 

cighth be applyed to F-CF —— = 4 

ic will be ; \ FaC 
The tenth reduced FCC B.A 
proportionals will be—) | © on nu 

The 11, in words is the? 
following T heoreme, viz. 
Gg 2 As 


— F 
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3 


IS 


16 


As the difference between the lengths of the 
parallel ſides ts to the ſhorter wks ; Jo ts the 


greater of the two ſides which ave wot: parallels,” 


to the continuation thereof ro meet with the 
leſſer fide which i not parallel : Or ſo t the 
leſſer ſide to the leſſer continuation, ! 
By the ſaid T heorerme, the continuation B E 
will be tound 20, alſo the continuation CE 
will be found r 3,and conſequently the fide EA 
is 60, and ED, 2g. 


141 Bythe3 fides EA,AD, ED, and 
hh 


Area of the triangle EAD will 

be found 
Alſo by the 3 fides EB,BC, EC} 126 

the area of the rriangle E BC will 

be found 
Laſtly, if the area of the Frian- } 

gle EBC be ſubtrated from the 

area of the triangle EAD, the = 008 


mainder wil bethe area of theT ra- 
pezinm ABCD viz —- 


Lneſtion 26. There ts a Triangle ABC 
whoſe ſides are known, viz. 
AB, 195! AC,182 | B C, 169. Within which 
Triangle there is a ſquare inſcribed , Vis 
 HDEI: The queſtion is to know the fide of 
ſaid [quare, viz, DEor D H? 


Preparation: 


2 


= 


Chap. 7. Algebra iz Species. 455 
| Preparation. | 


Let fall the Perpendicular BG, then willth® 
triangles BED,BGA be equiangled, alſo BFZ, 
BGC are equiangled ( by 29 e 1 Exclid.) 
therefore their ſides will be proportiogall ( by 
4 © 6 Enchid.) from whence theſe proporti- - 
ons will ariſe, v3z. | 

BF. FD : © BG.GA 

BF.FE © © BG.GC 
2BF.FD, FE: | 2B6.GA+GC- 

BF, FD+ FE: 'BG,G A +GC 


B 


D 
\ 
\ 

34 
A H _—_ '*- 


Whence it is manifeſt that BF.DE : : BG. AC 
which being laid as 2 ground, the Analyſes will 
be as followeth, viz. 


Gg 3 x Let 
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Gdes AB, AC. CB) be—— 

3 Let DE or FG the fide of the 
inſcribed ſquare be —» 

8: It is manifeſt that, BF is the dif- 
ference between BC and FG, there- 
fore the ſecond equation lefſe by 
the third, is equall to BF which 


1s 


Find a fourth proportionall un- 
tro BF,DE,BG, vis, reſpect being 
had unto the Symbols it 'will bee 


| CA 
"os 


| C- A 
fourth ay 9yencvn found to be 
6 + From the Proportions C A 
+ firſt -demonſtrated it is 


| equation mult bee equall 

j to the firſt, viz. 
The Gxth equation « 

7 | duced will be CA 


The ſeventh by rranſ-C CA + BA=BC 


poſction of - BA will be 


: If both” partsof the 8%, p. ,/- 1: 
bee applyed to C we+pnp. © Nt” bed 
will be — CT 


So is the 


manife (}, that the fifth> C- 4 


Let. AC, (182) be _—  y 
2 | Ler BG, 156 (found þy the my c 


& % 


A 


C-A 


—B 


—= BC-BA 


"0 


—__ 


4 
c | 

4 

2 

P p 


to Propattionals will be 4...” | 
The 10'®;: #n words #s\the following Thee- + 
reme, viz: As the ſumme-of the Bufrandper- 
pendjcular, 4 tatbe\Buſe ;" 0-34 0bd ptrpendicu- 
lar to the ſide of the inſcribed ſaware.*\ * \ 
By which \Znazeme, the fide DE or. DH* 
will be found 4... WS | 
Queſtion, 27." There s a Triangle 'ABC, 
whoſe ſides are -hnown,viz. AC.140-| AB. 130| 
and BG 150, mithin which Triangle it 1s. re- 
quired ts inſcribe a\ong ſquare. z mboſe length 
may bero the breadth in any propertian aſrigned, 
VIZ. 4s 2 to 1, the queſtion 15.to know.thedlength 
and breadth of the ſaid inſcribed long ſquare ? 


B 


C 


Let AC, 140 te — 8 
Let BF, 120. (found by the 2 c 
ſides AB, BCgand AC.) be— 
Gg4 3 Let 


7 


g | 


454. Queens rejolurd ly Appendix, = 
Le {lefſen tenure ok: th _— 
| riguitn ignite fyrmniiey way $1 03 | 


TY + # 
the longs ſquare be — + ET 


Lets. tha rarer torwve of tho 
— ————— 


: Ler:DE& or GH, hebreadrbof 


Fl 


" Since the breadnh is. —_ 


tg 


Hevefors DG bi Wide ſragivof >& 

the lo mp-ſipnare | is cqualf 1 unto ——: 
Ir manifeſt chat Þ ſis thelf al 

fexenge derveat BFagd IF;here-, CR-SA 

fore the 24, equation Irlle by the* — R 

'6S, is equalt ro BI which is — | 
.y the Preparation upto the 26) 
0 neſtion, it is manifeſtthat BJ, 

DE : : BF, AC. therefore finda 

fourth proportionall, unto. BI. DE. 

BF. viz. reſpe&t being had un- | RCA 

tro the Symbols, it will bee? CR-SA 

CR-SA RCA 

> AM; 2 Gf) mm 
R CR-SA 

the fourth proportionall is ——« 


So 


| 
J 


| Chap 7; Algebras Speree. 459. 


9 


I'6 


# 


I'3 


þ 


| 


| 


| 


IJfF 


By he fans maictinnd Pres KA, 
nah will dc alfo mani — B 


. F muſt becquall ratbohaſt,vsx, 


ent ben ACA = IE: -n04 


hare CG ACA+ B64 =-BCR 
I on 


tionalls will be- 


Tho Dy'd. th words: 1» the following Theo- 
neme; Vi, As the Agprigate of the — 
(or Pnodud) of the porperndiomir of the Fri- 
angle and the leſſer terme of the proportion aſ- 
ſigned; and the Reftungit» under the Buſo and 


great en tenme of the (uid propertion, '» tothe 
rethungleof the Baſe and Poepememtee, So is 


duced into rp RC a BS. BC : :R, A 


| | the kefſer terme of the [aid proportiom to the 


breadth of the long $qwire. 

[racer T heorcmer the) breadth ofthe long 
-willbefound 45, and'con- 
the Rui of 3 and the proportion 

- aſſigned 


—— — 


4 
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afſigney,,, { lengitiwill/be found 584; or the 
- length might beer founll Anz/ricatly ; from 
'W ence another Zheoreme: would awile..', | -. | 

I ſhall conclude, with-an /AEnigme wherein 
diyers diffigult queſtions are inyolyed, therelos : 
fution whereof will diſcoyer- a- certaiti; Sentence 
conſiſting of three words, conceriivg which you 
'are to obſerve, that by cach /erreris underſtogd 
the number which ſhewes the /edt. or diſt ance of 
ſuchletter from the beginning of the Alphaber; ; 
fo 'by C the third /errer n+ the: | >4phabet is 
underftood 3, by F 6. by P,'t-5\, &c. which 
numbers may be called thei 1»dices of their re- 
ſpeRive /erters, ſo that the Index of any letter 
being known, the /exrey is coſequenitly diſcoyered 

The </£nigmatolloweth. 

The Prodatt or. Reftangle of the: difference, 
and rhe difference of the Squares of the Indices 
belonging to the ſecond /erter of the ſecond 
word and the third /erter of the firſt word is 576, 
and.the Refangle or Produtt of their -/wnme, 
and the /umme of their Squares is 2336, the 
Index of the ſaid third /etter being the greater. 

- The [ndex of the latter of the two before 
mentioned /erters is the laft.of four numbers in 
Avithmeticall propartion, and the Index of the 
* former is the firſt of the ſaid foure / proportio- 
nalls, the leſſer Meant is the Index of the firlt 

.: | letter 


MR. > 


__ 


—_ = 9 WW 5 02” 


MM. % 5 YO us 
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* letter of the 234 word and -the greater Meane is 


the fourth or liſt /> zrey of the firſt word. 
' The 24. Yertep of the 31. wordis the ſame with 
the 3% /ettey of the firſt word. 
The fifth'/ertey -of the 3%. word is the ſame 
with the /aſt-letger of the firſt, 
The [umm of the /quares of the Indites & the 


'firlt and ſecont) enters. of the firſt wordis 520, 


and the Product of the ſaid Indices is equall to 

2 of the /qnare of the greater Index which is the 
Index of the ſaid: 62ſt letrex." "| "1 

The difference berween the laſt mentioned In= 7 
dices is the Index of the:Hidlt letter of the 24. 1. 
word. 

The third or /aft letter of the ſecond word ; * 
alio the third /zrre-- of the 39, word are the fame 
with the 29, /ertey of the firſt word. 

The /#mme of the [ndices anfwerable to the 4* 
letter of the third wordand the 6® or Huff letter 
of the ſanxe word bFhg added to the Produt or 
Re&angle under them is  33,and the difference 
of- their Quares | is 255xhe Prdex of the faid laſt: | 
letter being thelefler, 

The inveſtigation of the Indices by which the » 


itt Letters are contequently diſcoyered, | eayex0 une, 


{crutiny of the 1 nee2y —_ | "s 
Sol: Deo glria. | 


PEPPPPPEIEEEPP 
'-'" Arts and Sciences Mathemati call, 


7 Taught 
At the cornet houſe (' oppoſite to the white 
 Liow) in Charles-ſtritt, neare the Piazza 
in Covent-garden, or mt thie lodgings of ſuch 
as are deſirous, viz, 10 \vr 


ARITHMETIQUE, 
T, Te whole Numbers, 


| Vulgar, 
2, In Fraftions4 Decimal, 
Aſt ronomicall. 
3. TheexS Square, —by Rules hatu- 


yaets,viz. )Biquadrate. the Geneſss of 


tration of )Cube, © Ge arifing fr6 
of the Quadrato-Cube, YP ewers. 
&cs 


4. Merthants Accomprs, in the Itelique me- 
thode of Debiter and Creditor, according to the 
modern practice, 


A L GE- 


x 
x 
. 


ALGEBRA, vis. £ 


1, In N«mbers and Chara- withthe uſe there- 
ers according to the Ar- of in the invention 
Cents. of T heoremes and 

reſolution of ſub» 
2. In Species or Letters of \ tile Queſtions and 
the Alphabet, accerding to \ Problems in Arith. 
the modern Analyſts. and Geometry. 


GEOMETRIE, vis. 


{ 1, Divers wayes of Conſtrud , 


{66; 


The works of | on, Menſuration, Reduttio; \ 
Eucl. Archi-| and Divigon of fuperficia. 


medes,Apallon | Fignres, viz., of Land, Boar 
nius Pergens, | Wanſcet, Glaſſe, &c. Allo 
Pappms, and | Solids, as Timber, Stont &c 
other Geome- with the Gaging of Cack. + 

tricians , as} 2. The Projetizon of Plani- 
well ancient | ſphares, Maps, Charts, (uni- 
as modern, | verſall or particular) Plots of 
explained & 1 Land, Architettare,8c. with 
applied unto| the augmenting or dimeniſh- 
ing of them, according to any 
L proportion aſſigned. 


o 


THi. 


The DOCTRINE of 
TRIANGLES,viz; 
With their uſe, in finding of .4/- 


| titudes and Diſtances, in mea- 
I, Plain ſuring of Land, Fortification, 
Dyalling, Navigation,T heories 

of the Planets, &c. 
With their ule, in the reſolution 
of the uſuall Propoſitions of the 
2, Spherical Celeſtiall and Terreſtriall 
| / Globes, Dyalling, Naviga- 

t10n, WCC. 


NAVIGATION, vs. 


In either of they By the plain Char. 
3 pr incipal kind By Mercators Chart. 


'of ſayling, viz. By great Circle, 
DYALLING, viz. 
With the 5nſcription of the 
Almicanthars, Azimuths 
I. Grometrically, parallels of Declination, 
2. Inſtrumentallye gc. Alſo the making of re- 


3+ Arithmetically flexive Dyals,ſhewing the 
honre without any ſha- 
dow. 


The 


The Conſtruction gnd Uſe of 
MATHEMATICALL 


INSTRUMENTS,»:z. 
I. The Canong Sines, T angents, Secants, and 
of Logarithmes. 


2. The 2nadrant, * Seftor, Croſſe-ſtaſſe, plain 
T able, Rnle of Proportion, Inſtrumentall 
Dyals, &c. 


CHIR OGRAPHIE, viz. 


The Art of accurate and exat Hayd-writing, in 
the Engliſhand beſt Italigue formes, by ge 
nuine Principles, and plain Demonſtrations 


—LBI 


BY 
Joun Kersey 


Philomathet. 


Vox auaita perit litera ſcripta manet. 


